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Burroughs Adding Machine. 





St. Louis, June 24, 1902. 
To THE EpiroR OF THE RATLROAD GAZETTE: 

In your account of the Burroughs adding machine June 
20th, page 482, a mistake has been made in stating the 
capacity of the machine. You say: “By its use 300 
items can easily be listed and added in a single hour.” 
An ordinary accountant can easily do this. Three thou- 
sand items can be easily listed and added by the machine 
in a single hour. So that this mistake has reduced the 
capacity of the machine nine-tenths. If it would only 
add and list 300 items an hour, no one would want it. 

AMERICAN ARITHMOMETER CO. 


Griffin Wheels in Russia. 








OpeEssa, Russia, June 4, 1902. 
To THE Epirok OF THE RAILROAD GAZETTE: 

In your issue of May 23 appears an article on the 
subject of Griffin wheels in Germany. It seems to me in- 
teresting to make known to your readers the fact that 
the Griffin wheels are also used in Russia. The Steel 
Works of Odessa secured the rights to make Griffin wheels 
in Russia, and has made them now for two years. For 
this purpose the Works have employed a specialist from 
the New York Car Wheel Works at Buffalo, namely, Mr. 
Hi. Gulden, Engineer. These works supply Griffin wheels 
to various railroads in Russia. By an order which ap- 
peared in the Official Journal of Russian Railroads, the 
Minister of Ways and Communication permitted the in- 
troduction of Griffin wheels on the Russian roads under 
freight cars without brakes, and permitted them to be 
used up to 10 per cent. of the total freight wheels. 

FRANCOIS, Controller, ete. 








Steel Rails: Relations Between Structure and 
Durability.* 


BY ROBERT JOB, Chemist to the Philadelphia & Reading. 


An investigation was begun some time ago at the Test 
Department of the Philadelphia & Reading Railway, to 
determine qualities in steel rails which resulted in frac- 
tures or in relatively rapid wear in service, and to work 
out the means necessary to reduce these to a minimum. 

Arrangements were made to have forwarded to us a 
section of each rail which fractured in track or which 
was removed owing to undue rate of wear, together with 
detailed data regarding it. A considerable number of 
rails which gave good results in service have also been 
tested in the hope of finding fundamental characteristics 
which might account for the durability or the failure, 
as the case might be. Also, in ofir regular rail inspec- 
tions at the mills, sections representing various methods 
of manufacture have been taken, and particular attention 
has been given to investigation of differences between 
rails which failed under the drop-test and those which 
passed it successfully. . . 

We believed that proper chemical composition is one 





*A paper read at the Joint Meeting of the Mining and 
Metallurgical Section, Franklin Institute. and the American 
Institute of Minin. Engineers, held Wednesday, May 14, 
1902, at the Manufacturers’ Club, Philadelphia, 


of the essentials in obtaining the greatest durability in 
steel rails, but our work had confirmed that of others in 
proving that physical character and structure have at 
least an equal influence upon the final outcome. Accord- 
ingly, we have not limited ourselves to determining chem- 
ical composition, but have tried in each case to ascertain 
the definite cause of the weakness, whether chemical or 
physical. 

Up to the present time about 200 defective rails have 
been examined. In some cases complete chemical analyses 
have been made; in others the loose, coarse-grained 
fracture or other physical character—such as piping— 
showed the cause at a glance, and in still others a rather 
elaborate investigation was necessary to prove the mat- 
ter to a certainty. Short life of rails is attribut- 
able to the character of the steel, and is seldom found 
where toughness, strength and solidity exist. . . . 

We found from the start a marked difference in the 
structures, and note the following general characteristics 
in the rails which gave defective service 

(a) Coarse regular granular structure, Figs. 1 and 8 
(50 diameters). 

(b) Qxcess of foreign matters, such as oxides, slag 
and enclosed gas, Fig. 2 (reduced 50 per cent.). 

Hither characteristic resulted in relatively poor service. 

On the other hand, in rails of the same general com- 
position giving satisfactory service, we have found (c) a 
generally fine, interlocking, broken up, granular form, 
with 

(d) Relative freedom from foreign matter.and gas. 
Fig. 3, which will be referred to again, represents a 
coarse example of this finer structure, and Fig. + shows 
a characteristic structure of the head, reduced 54 per 
cent., showing freedom from foreign matter. 

Upon comparing the above results with those obtained 
in our mill inspections we found complete accordance, 
for the rails of the character a-b proved exceedingly 
fragile under the drop-test of 2,000 Ibs. falling 20 ft. A 
section of rail, Fig. 2, from center of head, gave an 
elongation of only 2 per cent. in a 2-in. section, with 
tensile strength of 118,000 lbs. per sq. in. The analysis 
of these rails varied from: 

Carbon, .55 to .68 per cent.; phosphorus, .075 to .104 
per cent.; manganese, .75 to 1.20 per cent., and sulphur, 
.034 to OT per cent. 

In contrast with this, rails when of the structure c-d, 
with the above composition, showed a marked toughness 
under the drop-test, and rail Fig. 4 stood 14 blows of 
the drop without fracture, turning after the first and 
third blows, and successive odd numbers. The composi- 
tion was: Carbon, .644 per cent.; manganese, 1.09 per 
cent. ; phosphorus, .081 per cent.; sulphur, .076 per cent., 
and a test piece from a similar rail, center of head, gave 
an elongation of 13 per cent. in 2 in., with tensile strength 
of 132,000 Ibs. per sq. in. 

These marked differences were not at all unexpected, 
for they simply confirm the work of others. 

Next we made a comparison upon a lot of he DO 
rails which broke in track, each having had a life of less 
than five years. They came from different points upon 
our lines, and had approximately the composition stated 
above. A number of different mills were represented, 
but all of the rails could be grouped under the head of 
“coarse-grained,” or of “finer grain,’ and upon figuring 
the fractures in each class to a basis of equal tonnage dur- 
ing the five years, we found an average of 15 fractures of 
the coarse-grained material to one fracture of the rela- 
tively finer-grained, and in each case of fracture of the 
latter, we found that the weakness was due to pipes in 
the steel—defective cropping. This comparison, of 
course, applies strictly only to actual fracture, but it is 
well-known. that the same conditions which here have 
produced fracture also contribute to rapid wear in service, 


Turning now to the influence of mill methods upon 
the size of grain. 

During the past 10 years marked progress has been 
made in knowledge regarding the metallurgy of steel, 
and, thanks to the work of efficient investigators, the 
general relations between structure of steel and its phy- 
sical properties are so well proven that cause and effect 
in many conditions of mill practice have become matters 
of definite certainty. Stopping thorough work- 
ing of the steel while materially above the recalescent 
point, and allowing to cool slowly, can result only in 
coarse granular structure, and such structure, other 
things being the same, has been proved by Professor Sau- 
veur, Professor Martens, Mr. C. H. Ridsdale, Mr. R. G. 
Morse, Dr. Sargent, and others, to lower elongation and 
reduction of area, and to lessen the general toughness of 
the steel. 

It will thus be seen that the unsatisfactory results 
which our service tests show with this coarse granular 
structure are merely the natural accompaniments of such 
character, and the entire investigation proves clearly the 
immense practical advantage in the betterment of quality 
which is being derived from the researches of metallurgists 
and metallographists, especially during the past decade. 

The mills have not been slow to recognize the need of 
fine-grained structure in the heavier sections, and during 


recent years great efforts have been made to effect the . 


change, and much progress has followed. At first, at- 
tention was directed merely to the finishing temperature. 
5 High initial temperatures tended to prevail out 
of deference to the rolls, especially where these were light, 
or where the power was limited, and under such condi- 
tions it became necessary to hold thé rails before run- 
ning through the last passes, in order to finish at the de- 
sired temperature. The result of this procedure, as 


. 


pointed out by Mr. S. S. Martin recently,* was to pro- 
duce a fine granular form to the depth to which the 
working of the steel extended during these last passes, ¢ 
to a depth of from \& to % in. below the surface of the 
head. 

Our own studies had proved the correctness of this 
statement, and further showed that the size of grain at 
center of head was but little affected by such treatment, 
as shown in Fig. 5 (50 diameters). <A surface toughen- 
ing resulted, which should be of only temporary benefit, 
and could hardly from its nature cause any very decided 
increase in durability in service. The character needed 
is not a fine-and-coarse irregular structure, but one fairly 
fine even at the center of head, and practically amorphous 
at the surface; just such a structure, in fact, as we find 
in the rails of lighter sections rolled before the heavier 
sections came into use. Fig. 6 (50 diameters) represents 
the structure at center of head of a 67-lb. rail which was 
rolled and laid in 1864, and which withstood 34 years’ 
heavy traffic, and since then has been in use in side track. 
The analysis is: 


COMIN oot Fate, wo: a:4eeedaida Cuneo cease Mewes .33 per cent. 
Phosphorus pap akg eens Cone tee eed ~- 0839 i 
PENNE ou asad cc hee ard Oia vatawnvaeda es .390 
IES 3 hi'5 coenrd rod agate ac aden welding eae Pare 0380 
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Fig. 7 (reduced 64 per cent.) represents the appearance 
of this rail in 1898, etched, and shows that it had evi- 
dently been greatly worn from its original section, and 
contained a pipe in the web. Tne metal, however, has 
not “flowed over” upon the side of head, although the 
steel is comparatively soft. The head is almost free from 
foreign matter, and the structure even at center of head 
is exceedingly fine. 

“Flowing over” has been found by us to be practically 
independent of the composition, and caused generally by 
unwelded seams due to presence of foreign matter and gas 
in the steel. In 1890 Dr. C. B. Dudley stated that his 
studies of such rails “would seem to indicate that disin- 
tegration or crushing of steel is largely a resultant lack 
of soundness in the ingot, and is more mechanical than 
chemical, except in so far as chemistry may be résponsible 
for the soundness of the ingot.” In some cases, however, 
we have found almost complete freedom from unsound- 
ness, but in each such instance a coarse granular structure 
was present. Dr. P. H. Dudley also states: ‘The min- 
eral aggregates are large and friable, and the surface of 
the rail breaks down more than '/;. of an inch in depth, 
readily flowing under wheel pressures.” Thus, it seems 
clearly established that such condition may arise from 
marked weakness due to any cause, whether unsoundness 
of the metal; weak, coarse structure, or even such compo- 
sition or form that the rail is unable to support the load 
and becomes flattened. 

In the case of the 67-Ib. rail, Figs. 6 and 7, which gave 
excellent service, the composition is exceptionally free 
from defects. It is, however, a matter of common experi- 
ence everywhere that the composition of these old rails of 
light sections is exceedingly irregular. One such 
rail taken from our tracks contained .160 per cent. phos- 
phorus with .44 per cent. carbon, but still had given 
long service. The one characteristic common to all of 
these rails is fine granular structure; in fact, it was 
necessitated by the conditions under which they - were 
rolled, for the steel was thoroughly worked well down 
toward the critical point, 

In order to note the exact influence of structure upon 
quality, we took at random from a heat which passed the 
drop-test a rail having the following composition : 


ee re ear re re ae 56 per cent. 
PERN sn ohne cs newneddesaseedane nag 102 = 
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turned down a section at center of head and obtained the 
following results : 


WOR GR Ie CUNO O IE oo: § 6 cco e wind a0 sa ots o{eann 128,400 - per sq. in. 
Elongation in 2 in. gcdatdas aiwkind aaa . 8% per cent. 
GGICENGMh OF |SNOR 6 é6iasan0k cd aewen sees seslcees 3 


The structure (50 diameters) at center of head is 
shown in Fig. 8, and the etched head (reduced 50 per 
cent., in Fig. 9. ‘The former is very coarse, but the lat- 
ter is tolerably free from foreign matter. 

An adjoining portion of the same rail was then re- 
heated to a cherry red, and let cool at once in the air. 
A test section was then turned from the center of head, 
having a structure (50 diameters) represented in Fig. 
10, and gave the following results: 

. 129,500 Ibs. per sq. in. 


Tensile strength ........cccceces 
Elongation f8 2 1B... 2.6 cdg ocsecccevewcceess 12. ~per cent. 
PRGGIRUIONE (G8 BICR Sg ice ccicc dc eacdeaceacisieets 10.1 


It is thus seen that the change shown in the structure 
has caused an increase of strength, an increase of nearly 
50 per cent. in elongation, and an increase of nearly 
three-fold in reduction of area, fully accounting for the 
marked difference observed in service between the coarser 
and the finer structures, respectively. . . . 

In the foregoing we have seen that coarse granular 
structure seriously weakens steel, and that brittleness 
under the drop-test is found when in addition the metal 
is “burned” or contains an excess of foreign matter. The 
result of a large number of tests further proves that 
fracture under the drop-test seldom occurs if the steel is 
homogeneous and free from unsoundness. In other words, 
mere ability of rails of this composition to withstand 
the drop-test is no guarantee of fine granular structure, 
and consequently other tests of quality are essential to 
necessitate durability. Figs. 1 and 8 represent rails of 
coarse granular structure which passed the drop-test with 
good deflection, but such rails do not give satisfactory ser- 
vice. 





*Railroad Gazette, Jan. 3, 1902; Iron Age, Dec, 26, L90L. 
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The foreign matter and gas which produced brittleness 
was generally found in small cavities or lines scattered 
throughout the section, but especially prominent within 
\% in. from the surface around the head, and caused a 
series of unwelded seams—elements of weakness. The 
appearance was usually similar to that of Fig. 2. Rails 
which did not fracture under the drop-test at the same 
rolling were found comparatively free from this enclosed 
matter around the outer portion of the head, though in 
some cases a considerable proportion was found nearer 
the web. Still, the solid band of homogeneous material 
around the outside of the head gave sufficient toughness 
to the rail to enable it to resist the force of the drop. It 
is of interest, however, to note that an excessive propor- 
tion of foreign matter and gas in rails may not cause 
failure under the drop-test in cases where the grain is 
comparatively fine, since the strength incident to such 
structure may offset the weakness caused by the unsound- 
ness. 

A typical case came under our observation not long 
ago. A lot of {0-lb, rails had been rolled, and had passed 
the drop-test without a single failure, and the average 
structure was somewhat finer than that represented in 
Fig. 3. After being in tracks for a few months a num- 
ber of the rails began to flow over and break down under 


which break up the continuity of the steel and produce 
planes of weakness. In order to learn the extent of these 
defects, we polished off a full section of the rail and etched 
lightly with iodin, finding that the entire surface of the 
section was covered with lines of unwelded seams, as 
represented ‘in Fig. 11 (reduced 52 per cent.). Micro- 
scopic examination showed that the steel contained a 
large number of particles of foreign matter—Fig. 18 (x 50 
diameters)—and that some seams were coated with blue 
and brownish films, evidence that the steel had been 
burned, and fully accounting for the failure to weld. Fig. 
3 gives a section from center of head, and proves that 
the rail was worked and finished at a moderately low 
temperature, and that owing to the consequent fairly fine 
structure the rails withstood the drop-test in spite of the 
weakness due to defective manufacture. When laid in 
track, the weight of the rolling stock caused the unwelded 
seams to slip apart at the portion where the greatest 
strain came, thus resulting in the breaking down of the 
rails. The upper right-hand corner of Fig. 11 shows 
where a sliver % in. thick was forced out of the side 
of the head along one of the unwelded seams for a distance 
of several feet, and the crack along the seam extended 
nearly to the top of the head. 

This instance proved conclusively that reliance could 





(2) Absence of unsoundness is best ensured by care- 
ful inspection throughout the manufacture, and by speci- 
fying, a definite proportion of cropping, 

(3) Fine granular structure is necessitated by speci- 
fying, under definite conditions, the shrinkage of the rail 
after leaving hot saws—an idea suggested by Mr. Wm. 
R. Webster. 

A shrinkage limit is in operation in most of the mills 
to-day, but it must be borne in mind, as pointed out by 
Mr. Martin in the paper above referred to, that specify- 
ing merely the distance between hot saws does not com- 
pel presence of fine grain clear to center of head. Such 
structure will not result unless’ the reduction in the 
passes after the holding is sufficient to work the steel 
thoroughly. to the center. 

What is needed is a moderately low initial temperature, 
sufficient work to render the steel solid, the speed of train 
and extent of reduction being such that with rapid roll- 
ing—without undue holdjng before or in the last passes, 
and without artificial cooling subsequently—the distance 
between hot saws shall not exceed a specified amount. 

Under ‘the above conditions, with a given composition, 
the extent of shrinkage of the rail after leaving hot saws 
may be made a definite guarantee of size of grain in sec- 
tions of a given weight, and if the limit is placed at 5% 





Micro-Photographs with Mr. Job’s Paper on the Structure and Durability of Steel Rails. 


the heavy traffic to such an extent that replacement. be- 
came necessary. Upon inspecting the track we found that 
some of the rails from the same rolling were in good con- 
dition, showing little wear, while others next to them were 
badly broken down, often along the entire length. The 
defective rails were not confined to any one heat, but were 
scattered throughout the rolling. Sometimes the outside 
edge of a rail was broken down, and sometimes the inside 
edge. Some in a given heat were showing good service, 
while one or more from the same heat were defective. 
Righty-lb. rails of practically the same composition had 
previously been in this track and had given good service, 
and had not been broken down by the same traffic. 

In order to get at the cause of the difficulty, sections 
of some of the defective rails were obtained, and showed 


the following average composition : 
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There was nothing abnormal in this, and many rails 
of essentially the same composition have given good re- 
sults under heavy traffic conditions. 

We next investigated the structure of the steel. Fig. 
12 represents the general character of the fracture mag- 
nified to 1). diameters, and is a longitudinal section down 
through the head of the rail about 4% in, from the center 
line. ‘The striations which appear are unwelded seams 


not be placed upon the drop-test to ensure homogeneous, 
solid steel, and it is generally well known that rails of 
laminated steel may give even a better test under the 
drop than if composed of solid metal of the same composi- 
tion. g . 

The above results clearly verify the statement of Dr. 
PP. Hf. Dudley that solidity and continuity are quite as 
important as a good microstructure. 

As to the origin of foreign matter in steel, it is evi- 
dent that it must be due to defective mill practice either 
in the manufacture of the steel, including teeming and 
settling; in burning of steel in soaking pits—or in bloom- 
ing furnaces, if the latter are used—or in cropping 
blooms or rails; in any event, it is an unquestioned proof 
of defective mill practice; and is easily avoided if so 
desired. 

In order to ensure the most durable rail of a given 
composition, our service results, as shown above, indi- 
eate that there must be: 

(1) Freedom from brittleness. 

(2) Absence of unsoundness. 

(38 Fine granular structure. 

(1) Brittle rails are eliminated by the drop-test of 
2,000 Ibs. falling 20 ft. upon a rail-butt from the top o 
the ingot, one rail from each heat being tested, or, in 
case of fracture, two more being taken from the tops 0 
other ingots of the same heat; fracture of two out of 
the three causing rejection of all rails in the heat. 


ac) 


- 


in. for a 30-ft. length of a 90-Ib, rail, coarse grain even 
at center of head is practically impossible. 

It is, of course, obvious that mere fine grain does not 
render certain freedom from brittleness, as, for instance. 
in the case of the St. Neots rail, where the steel was 
fairly fine-grained, but was fragile owing, it is said, to 
presence of martensite due to rapid cooling from a high 
temperature. Such composition was, however, evidently 
caused by a very exceptional accident in mill practice. 
and is carefully guarded against under normal conditions. 

In working toward the most efficient practice in rail 
rolling, valuable aid has been given during the past few 
years by Committee No. 1 of the American Section of 
the International Association for Testing Materials, and 
Mr. Wm. R. Webster, the chairman, deservedly receives 
great credit for his efforts in bringing together the various 
conflicting interests, and in formulating proposed standard 
specifications of various materials of construction. The 
specifications for steel rails in particular have aroused 
wide discussion. In its present form we regard it as ten- 
tative, since it merely specifies the quality which, since 
the introduction of the heavier sections, has everywhere 
been fotind rapid wearing and unsatisfactory. It does 
not ensure durable material, and it does not represent 
the best American practice. . . The specifications 
proposed te the American Railway Engineering and Main 
tenance of Way Association are an improvement ove! 
those of the International Association in inserting 2 
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shrinkage clause, but the wording of the latter is open 
to the objection cited by Mr. Martin, and would ensure 
fine-grained material upon the immediate outer surface of 
the Tate a «. 


The Master Mechanics’ Cinnetdin, 





The thirty-fifth annual convention of the Master Me- 
chanics’ Association was called to order at 9:30 a. m. 
on Monday morning June 23, at Saratoga Springs, N. Y., 
by President A. M. Waitt. There was an address of 
welcome by Mr. A. B. Knapp, President of the Village 
of Saratoga. After replying briefly to Mr. Knapp’s ad- 
dress, the President delivered his annual address, ex- 
tracts from which follow: 

PRESIDENT’S ADDRESS. 

. . . Statistics compiled for the year 1901 showed 
the total output of the eight principal locomotive build- 
ing plants of this country as 3,384, or 7 3/10 per cent. 
more than in 1900. For the year pote et June 1, 1902, 
the record of locomotive building has exceeded even the 
year 1901. ‘The reports of five locomotive manufactur- 
ing companies indicating an output of 3,638, which is a 
total result beyond what has ever before -been reached. 
Of these locomotives about 540 were for passenger ser- 
vice, 2,380 for freight service, and the balance for 
switching and miscellaneous uses. Highty per cent. 
were for use of bitumious coal; 10 per cent. for anthra- 
cite, and the balance, 10 per cent., for oil or other fuels. 
Of the bituminous coal burning standard gage engines, 
about 50 per cent. were constructed with so-called wide 
tire-boxes, extending beyond the outside of frames. Dur- 
ing the past year about 80 per cent. of the total of pas- 
senger and freight engines built by the two largest loco- 
motive manufacturing cOmpanies were of the compound 
type. 

. . During the past year engines have been con- 
oteaenias for passenger service with over 3,500 ft. of 
heating surface, and freight engines with 5,390 ft. 
Most of the simple engines constructed carry 200 Ibs. 
pressure, and some have been designed for 225 Ibs. At 
the present time it seems to be a conceded fact that 
with 200 Ibs. pressure the economical limit for simple 
engines has been reached, and that for higher pressure 
the compounding feature is necessary for economy in fuel 
consumption. 

During the past two years the limitations of the two- 
cylinder compound engine have been reached and passed. 
The required dimensions for the low pressure cylinders 
for two-cylinder type on the heavy engines of recent 
construction exceed the possible clearance limits for side 
tracks and switch stands, and the space between the 
necessary location of the center of cylinder and top of 
rail. Two alternatives seem to be presented, namely, the 
tandem or the four-cylinder compounds. 

The tendency in locomotive design at present is 
toward a greatly reduced ratio of the grate surface and 
heating surface to the weight on drivers for engines 
burning bituminous coal, and it would appear, from the 
satisfactory results obtained from locomotives of recent 
design that the former standards of good practice recom- 
mended by this Association must be materially revised. 

In past years failures to make steam in sufficient 
quantities to reliably handle heavy passenger trains at 
high speeds have been rather frequent. <A little exam- 
ination of the relation between the heating surface and 
the work expected from the locomotive will readily indi- 
cate the necessity for very different ratios than have 
been used in past years. It is a conceded fact that the 
weight on the driving wheels gives the limit to the power 
that can be exerted by a locomotive in handling a train. 

. . Taking the weight on the drivers as an indi- 
cator of the power expected from, the locomotive, and 
assuming a proper proportioning of the cylinder and di- 
ameter of drivers for the work to be performed, we must 
naturally look to the source of steam production, which 
is the boiler. The amount of steam produced, of course, 
depends upon the coal consumed (either economically or 
otherwise), and the evaporative efliciency of the boiler. 
Assuming a boiler of reasonably good design, the evap- 
orative efficiency will be closely proportionate to the 
umount of effective heating surface provided to conduct 
the heat from the incandescent fire and hot gases to the 
water. An analysis of the vital proportions of engines 
that were considered marvels in their day, ten years 
ago, shows the ratio of heating surface in square feet 
to the weight on drivers in pounds as about 1 to 45 for 
passenger service. The once famous 999 of the World’s 
Fair period had the ratio of 1 to 48.5. Engines built 
With the same weight on drivers for heavy or fast pas- 
senger service during the past two years have this ratio 
1 to 30.5. Though both are capable of starting trains of 
corresponding weight, the 1893 class fails in the long 
run, consumes more coal per unit of work performed, 
and as a consequence has been consigned to services 
Without either honor or good record. The 1901 class, 
With the 1 to 30 ratio, and same driving wheel weight, 
does more work with less fuel, and with rare failures. 
As a suggestion worthy of consideration, and the result 
of no small amount of observation and computation, let 
me recommend that in new locomotives designed for the 
best results under present conditions, that, for pas- 
Sever service, engines burning bituminous coal should 
have a ratio of heating surface to weight on drivers of 
hot more than 1 to 30. Some of the best working loco- 
Motives now in service have this ratio as low as 1 to 27. 
For heavy freight service, where the speed is going over 
4 division of from 100 to 150 miles averages from 15 to 


20 miles per hour, the ratio should not exceed 1 to 50. 
For switching service, where demands for steam are less 
continuous, a ratio of 1 to 75 will produce excellent 
results. 

For some years past many of the railroad companies 
have been giving considerable attention to the tonnage 
‘ating of engines. In the excess of zeal to load engines 
up to their full rated capacity the factor of average 
speed and resultant time in getting trains over the road 
was many times lost sight of, and engines were loaded 
to a point where they could only just drag the train 
slowly over the line, resulting in frequent stalling, 
breaking in two, and greatly increased wear and tear on 
both power and equipment. Better judgment has shown 
that slightly lighter loading has resulted in an increased 
gross engine ton mileage, more satisfactory time rec- 
ord in delivery of freight, greater contentment of engine- 
men and trainmen, and much less expense for mainten- 
ance of engines and for repairs of cars. 

All efforts of the executive officers of our railroads 
have the object in view of increasing the difference be- 
tween the cost of operation and the revenue received for 
handling traffic. There are several lines of action in 
which the motive power department officials can ma- 
terially assist in bringing about a decrease in operating 
expenses and an increase in efficiency of operation. 

Prominent among these I would name system and or- 
ganization in department work. The past two or three 
years have done much toward bringing many lines hav- 
ing independent organizations into closer business rela- 
tions than heretofore. This has been brought about by 
consolidations, leasing, purchase, or as a result of the 
merging of a “community of interests.”” The result of 
such moves is to bring about a more uniform general 
policy; to give better service to the public: to standard- 
ize methods and equipment, and to reduce _ fric- 
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Good shop practice and methods is another source of 
money saving for railroads. Much can be done in re- 
ducing loss in operation by furnishing good, modern tools 
and keeping them in good condition. . ... 

Care in the seclection and purchasing of good ma- 
terial, under carefully prepared specifications, will re- 
duce to a minimum the loss from poor material, and 
will increase the wear of the parts made. . . . 

The size of locomotives of recent design is such that 
the limit has almost been reached for the capacity of a 
single fireman to properly fire the engines. If any fur- 
ther increase in the size of the fire-box is contemplated, 
it may be necessary to install an automatic method of 
stoking. In many of the engines put in service during 
the last three years, an automatic stoker would, un- 
doubtedly, be the means of considerable economies in 
the burning of coal. e 

A great deal has been said and written in regard to 
smokeless burning of bituminous coal, and many de- 
vices have ‘been presented with that end in view, -but 
none of them, in past years, seems to have met with 
success. Happily this condition no longer exists, as ex- 
periments during the past year have clearly and fully 
demonstrated that there are one or two practicable de- 
vices in actual operation by means of which the poor- 
est grades of bituminous coal can be burned with abso- 
lute freedom from black smoke, and with only an occa- 
sional trace of light brown smoke, regardless of whether 
the engine is working steam or is shut off. On-the New 
York Central & Hudson River Railroad a device of this 
kind has been in successful operation on one locomo- 
tive for about ten months, and since Jan. 1 it has been 
applied to 10 or 12 additional engines, with such success 
that it has been specified on new equipment. The sav- 
ing in coal, with the smoke consumer, is an important 
feature in its favor. . . . Reports made by road 
foremen of engines in charge of some of the engines on 
the New York Central indicate a saving of 15 to 20 per 
cent. in service on a division with a‘148-mile run. 

The recent discovery of large quantities of petroleum 
in the Southwest and on the Pacific coast has almost 
revolutionized the type of fuel for locomotives on roads 
in the extreme west, and it has started pointed inquiries 
and investigations as to the possible economies and ad- 
vantages of liquid fuel on roads in the Middle and 
Eastern States. 

. . . Water supply for locomotives has an im- 
portant bearing upon the economies of the motive power 
department. The water supply on many roads is an un- 
known quantity. . There is need of systematic 
study to obtain the best possible quality of water. In 
cases where a fair quality of water cannot be obtained 
from natural sources, the introduction of methods for 
purification of the water before it is introduced into 
the tank or boiler should be carefully considered. 

Among the means for improvement in locomotive ser- 
vice a careful and systematic study of engine failures 
will be found productive of great good. In order for 
this to be the most beneficial there is necessity for com- 
plete information, and a record of each case, followed 
by the weekly or monthly tabulation of the cases under 
their appropriate headings, and a careful study of each 
class, and the causes producing them. Such a study will 
enable the weak parts or those of defeetive design to 
be quickly located, and necessary modification in design 
Wht <a, << S 

If I may make suggestions as to lines of future useful- 
ness of the Association, I would say that with its pres- 
ent standing as a progressive body of railroad men we 
might profitably inaugurate tests and experiments affect- 


ing locomotive performance, looking to a better under- 
standing of the possibilities of obtaining reserve power, 
which is so greatly needed, experiments on various 
lengths of boiler tubes, the relative values of various 
kinds of heating surfaces, the possibilities of ribbed or 
corrugated boiler tubes, of the Serve or Whitney 
types. . 

I would scommenl that a committee be appointed to 
revise and retabulate the Standards, Recommended 
Practices and Standing Resolutions of the association, 
many of which are not now up to date. 

I would also recommend the establishing of a standing 
committee to report to the association from year to 
year on the progress of the year. Data of this kind 
has in the past been taken up in a cursory manner by 
the President in his address, but in the hands of a 
standing committee the progress in railroad mechanical 
matters could be made of greater value and more com- 
plete than the limited reference only that can be al- 
lotted to the subject in the opening address. 

. . . The work of the various railroad clubs is 
rapidly taking on a higher character and value, and it 
behooves the Master Mechanics’ Association to look 
out for itself, or these clubs will soon be doing its most 
important work. . . . We should study the real 
problems of motive power, and discuss progress, with a 
view of making our department fill its important place, 
so that it will be recognized because of its real grasp of 
its business problems. Not that this has not been done 
to a large extent in the past, but there is room for filling 
a much larger and important field in our future 
WOFES) .  « % 

The reports of the Secretary and ‘Treasurer show the 
continued prosperous condition of the Association. 

We now have a total membership of 712, an increase 
of 5 per cent. over last year, and of over 1,700 per cent. 
since 1868, 

Our financial condition is of the best, with a fund 
above all indebtedness of $2,700.89. 

The scholarships in the Stevens Institute of Tech- 
nology are all filled, and there are applicants still in 
waiting for the first vacancy. . . . 

Appreciation of the value of the mechanically trained 
man in the higher official positions of the operating de- 
partments of our railroads has been shown the past 
year by the selection and advancement to high positions 
of several of our members, including our First and 
Second Vice-Presidents. There are no departments in 
the railroad service which develop men in a _ broader 
manner to occupy high executive positions in the man- 
agement of our railroads than the mechanical depart- 
ment, coming in contact as it does with more or less of 
the detail and troubles of every branch of the service. 
The numerous selections from this department during 
the past few years for general superintendents, general 
managers and vice-presidents should be an incentive 
for bringing out the best and broadest work possible in 
the development of American railroads by the members 
of this association. 

In conclusion, I desire to congratulate the Association 
upon its prosperous condition, and 1 wish to thank the 
elective officers and our able and energetic Secretary for 
their hearty co-operation during the past year, and I be- 
speak your active participation and support in the work 
of the convention of 1902, which is now before us. 





The minutes of the previous meeting were approved, 
and after a motion to appoint a committee to carry out 
the recommendations in the President’s address, the Sec- 
retary read his report, showing a membership of 712. 
The Treasurer’s report showed a balance of $2,700.89 on 
hand. The dues for the current year were made $5, 
the same as formerly. Messrs. F. M. Whyte, David 
Brown and IF. A. Chase were elected an Auditing Com- 
mittee. 

The following were elected to honorary membership in 
the Association: Mr. Amos Pillsbury, Portland, Me., 
a member since 1878; Mr. James Stourd, Elmira, N. Y., 
a member since 1875, and Mr. Charles Blackwell, Cleve- 
land, O., a member since 1883. 

The following committees were appointed by the 
President: On Correspondence and Resolutions—J. H. 
McConnell, F. M. Whyte and L. R. Pomeroy. 

Committee on Subjects, 1903—D. F. Crawford, 
Henderson and C. H, Quereau. 

Committee on Obituaries—For Angus Brown, James 
McNaughton; for W. L. Hoffecker, William MelIntosh; 
for J. H. Buckalew, R. H. Briggs; for Jerome Wheelock, 
G. A. Coolidge; for J. H. Leeds, G. M. Basford. 

TON-MILE STATISTICS 
[See the Railroad Gazette, June 27, page 488.] 

Mr. C. H. Quereau (N. Y. C.)—The report is really 
a discussion of the matter of ton-mile statistics sum- 
marized in resolutions, with a view of these resolutions 
being acted upon by this convention, and if the action 
is favorable, that the resolutions shall be presented to 
the American Railway Association. It is a discussion of 
the question, as I have indicated. The adjusted ton- 
nage, as has been discussed here, does not represent 
the actual tonnage handled; but a certain percentage 
passes for light cars, for the different weights or capaci- 
ties of the cars. If the same system of adjusted ton- 
hage was in use on all roads, a comparison could be 
made, but although there are several systems of ad- 
justed tonnage ratings, the same system is not in ser- 
vice on more than one road. Therefore, a comparison 
between two or more roads would not be fair, and would 
really be impracticable. 
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Mr. David Van Alstine (C. G. W.)—Would not any 
system of adjusted tonnage be a more accurate com- 
parison than the ordinary ton mileage system? Would 
not any adjusted tonnage be nearer the actual figure 
than the ordinary ton mileage? 

Mr. Quereau—I am very much inclined to doubt that, 
because the adjusted tonnage takes into consideration 
grades and curves, and as the adjusted system of ton- 
nage rating is applied to a system where the conditions 
are variable, each system would differ materially in all 
probability. For instance, the difference between the 
power required to haul a ton of light cars and loaded 
cars decreases with an increase in grade; in other words, 
the difference between the power required to haul a light 
car and a loaded car on a 2 per cent. grade is less than 
on 1 per cent. grade, and that is less than on a 4 per 
cent. grade. The difference between those two classes 
of tonnage is less the slower the speed, and is greater 
the higher the speed. For instance, at 30 miles per hour 
it requires approximately 50 per cent. more power to 
haul a ton of light car than a ton of loaded car, while 
it would be reduced to 7 or 8 per cent. at a speed of 
eight or ten miles. You can see the difficulties you 
would get into if we use any comparison for different 
railroads, as to the ton-mile statistics derived from these 
adjusted tonnage ratings. Now, coming to the compari- 
son of statistics for a given division, the conditions are 
settled and would remain the same on the division year 
after year, whatever changes there might be in grades 
or average speed would be known, and would be a legiti- 
mate feature to be included in the statistics for that 
division. 

The report was adopted. 

Mr. Angus Sinclair (Loco, Eng.)—I move that the 
resolutions just adopted be referred to the American 
Railway Association, with a statement of the action 
taken by this Association. Carried. 

Mr. Quereau—There is one matter which ought to be 
given to a committee. The point I refer to, to consider 
which a committee might be appointed, is to determine 
what is the proper credit of ton-mileage for switch loco- 
motives. This committee has not covered that point, but 
it should be covered in order to make the resolutions 
effective and complete. 

Mr. Symington—I move that the same committee be 
requested to report on this particular proposition next 
year. (Carried.) 

RUNNING TRAINS AT SLOW AND FAST 
SPEED. 

Prof. W. F. M. Goss (Purdue Univ.), a member of 
the committee, presented the report, and said: “In sup- 
plementing this presentation with a word of discussion, 
I would say that the data which Mr. McIntosh presents 
as an appendix to this report are data which I have not 
had an opportunity to study, but concerning which 1 
hope Mr. MelIntosh will speak. 

Mr. Wm. MelIntosh (C. R. R. of N. J.)—There is very 
little to be said aside from what is contained in the ap- 
pendix, As is pointed out, it is a very difficult matter 
to make tests of this kind within the limitations of ordi- 
nary In our attempt to bring out some data 
based on this test, we were disappointed in many ways. 
As stated in the report, it is more interesting in illus- 
trating the difliculties than instructive for its records. 

Prof. Goss—It seems to me that if the consideration 
of this question be narrowed to the locomotive and made 
simply one of determining how much fuel is required to 
do work at different speeds, that we are reasonably safe 
in depending on the results presented by Mr. Delano, 
in the report of last year, which are confirmed by those 
presented this year by Mr. MelIntosh. Assuming the 
locomotive to be well adapted to the service required of 
it, if we base comparisons upon time, we shall find that 
the increase of power and consequently the increase of 
fuel required is practically proportional to increase of 
speed. If we base comparisons upon distance traversed 
we shall find that the coal required is practically the 
same for high speed and for low speed, this statement 
applying within such limits of speed as are now common. 

Mr. L. R. Pomeroy (General Elect. Co.)—In the figures 
presented in Mr, Delano’s report the principal increase 
in cost was in the cost of the coal; and as the average 
all cost is $1 per train mile for operating a train, an 
increase even of 50 per cent. in coal.consumption, as the 
coal consumption only makes 8 per cent. of all, would be 
insignificant in the total cost due to increased speed of 
the train. 

Mr. R. D. Smith (B. & M. R.)—If the Association will 
defer action on the matter until to-morrow, I hope to 
have such a communication from Mr. Delano. I suggest 
that further action on the topic be postponed until to- 
morrow. 

Further 
‘Tuesday. 
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discussion was therefore postponed until 
ELECTRIC DRIVING FOR SHOPS. 
[Nee the Railroad Gazette, June 27, page 493.] 

The President—We will now take up the paper en- 
titled “Electrie Driving for Shops,” by Mr. C. A. Seley, 
formerly Mechanical Engineer of the Norfolk & 
Western. 

Mr. George L. Fowler—This matter of electric driving 
of shops has been brought up frequently, but there is 
one point which I do not notice touched on in the paper 
which is all-important, and that is the question of 


economy. Certain tests have been made in cotton mills 


and machine shops where it has been possible to make a 
comparison between the cost of driving by electricity and 


with the ordinary shaft methods. In both cases, where 
such comparisons have been possible, it has been found 
that there is comparatively little difference, and what dif- 
ference there is, is in favor of the shafting; that, if it is a 
shop where all of the machines can be considered as one 
unit and driven from a line of shafting, it is cheaper 
to belt all the machines directly to the shafting than it 
is to put in an electric drive either in large or small 
units; but that is a comparatively insignificant factor in 
the total of shop expenses, and if the other savings which 
come in from the use of electric driving are taken into 
consideration, there can be no comparison whatever in 
the favor that would be shown to the electric method. 
For example, you put in a line of shafting, with the 
counter-shafting, and the whole ceiling is occupied, leav- 
ing no room for hoists or traveling cranes, and the ex- 
pense of handling material in and out of the tools is in- 
creased over what it would be with electric driving, 
where you would have the facilities for putting these 
helps in. In one shop with which I am familiar, a boiler 
shop, they found that the saving in labor was about six 
times the extra expense of using the electric drive. That, 
I think, would be the experience in almost any machine 
shop where it is necessary to handle work in and out of 
tools very frequently, which is one of the great argu- 
ments in favor of the use of electric driving. In such 
a case as the repair shop, and any other railroad shop, 
where power must be distributed over wide areas and 
you want individual units for various departments, one 
central power plant distributing the power all over the 
premises is, of course, much more economical than using 
independent engines with their independent attendants 
scattered over the premises; and even for the simple case 
where one shop is standing by itself and is using one 
source of power, the saving effected by the handling of 
material is much greater than the extra expense of the 
use of the electric motors, as compared with steam en- 
gines. These are the general reasons for the advocacy 
of electric driving in most of the railroad shops of the 
country, and more particularly in the case of new plants. 

Mr. R. V. Wright (P. & L. E.)—In designing our 
shops, which we are about to build at McKee’s Rocks, 
we have gone over this power question thoroughly and 
have decided to use, toa large. extent, the individual 
system. There are a number of reasons why we have 
done this, but I will only touch upon two of them. We 
find that we can get a clearer -head-room and can use 
cranes so that we can easily handle our material; the 
other advantage we expect to gain is by the variable 
speed. With our lathes as designed now the steps be- 
tween the different speed are quite large. With the use 
of a variable-speed motor, we can make the differences 
much smaller in stepping from one speed to another. For 
instance, not very long ago our Master Mechanic in go- 
ing through the shop found that in turning down a crank 
pin the speed seemed to be altogether too slow. He 
stopped at the machine and instructed the man running 
it to throw on the belt a step higher. The man did so 
and burned his tool right off. Now, it was perfectly evi- 
dent that the machine was running too slow, but we 
could not speed it any higher, because the next step was 
too high. With a variable-speed motor you can make a 
smaller step, and the man can get just about the speed 
which the tool will carry. 

Mr. G. W. West (N. Y., O. & W.)—I ask Mr. Wright 
whether they considered steam-driven tools in compari- 
son with electric-driven tools and what the first cost of 
the two systems would be. - 

Mr. Wright—When we first started to work on the 
plant the question was taken up as between steam power 
and electric power, and we decided to use the electric 
power, after, going into the matter very closely. We first 
decided to use the group system entirely, but the ad- 
vantages of the variable-speed individual motors were 
valled to our attention, and while at first we were very 
skeptical on the subject, we were finally led to believe it 
was the best thing we could do. 

Mr. West—I do not think Mr. Wright understood me 
about considering the cost of steam-driven tools; the 
relative cost between driving tools by electric power and 
by steam power. Did you take these matters into con- 
sideration? 

Mr. Wright—In the first place we did, and decided in 
favor of electric-driven machinery. 

Mr. T. R. Brown—I have no actual figures of economy 
at hand, but it may be interesting to tell the members 
here that the works of the Westinghouse Air-Brake 
Company are equipped entirely with the two-phase, 
alternating current type of motor, which you probably 
know is an induction motor, and consists purely and 
simply of two bearings in the center of a field. We have 
in the neighborhood of 200 machines at the present time, 
and we use the group system, as far as the machine 
shop is concerned, except in the case of one tool, and 
that is a recent acquisition. The capacities of the ma- 
chines driven by motors run from 25 to 30 h.p. and the 
number of machines per motor will vary from 50 to 100, 
according to the size. Most of the work is sufficiently 
light to easily handle without using hoists, and the total 
number of motors in the plant is taken care of by two 
men. The only attention which the motors require is 
the cleaning out of the bearings and giving them a little 
oiling, which is done at intervals of two weeks apart. 
The point has been raised, for instance, as an object les- 
son, that if one source of power supplies 100 or 150 
machines, in circuit, and any accident happens, all these 
machines have to stand still until the defect is remedied. 
I will say that covering a period of a year and a half, I 


do not believe that motors on the main operating floors 
have been idle a total time of two days. The simplicity 
of the motor, the ease with which it is started and the 
amount of overload it will stand, quite high potential, 
is very much in favor of this type of motor for the pur- 
pose for which we are using it. There is an excellent 
installation or application of both systems, the grouping 
and the direct-driven, at the Westinghouse Electric Com- 
pany’s Works at Pittsburgh, where they have both large 
and small tools and use both systems with this same 
kind of motor. 

Mr. Quereau—There is one feature of the paper on 
which no particular emphasis is laid, and yet it is one 
which I think is well worth considering, and that is 
whether the power should be delivered by belt or by 
gearing in the case of individual or small group-driven 
machines. I have in mind a plant built within the last 
two years where gearing is used as the means of deliver- 
ing the power of the motor to the machine. I am told 
that it is very difficult for the foreman to convey hig or- 
ders intelligibly to the men at the machines on account of 
the excessive noise. 

Mr. West—I ask some of those members who have 
had more experience in electrical driving of machinery 
how they rate their motors. The road with which I am 
connected, when it remodeled the shops, decided to drive 
a portion of the machinery by electric motors. I do not 
remember the capacity of the engine formerly used to 
operate the machinery in the planing mill, but I know we 
decided on using one-half of its horse-power in driving 
about one-quarter of the machinery by electricity. In- 
cluded in that machinery was our planer for dressing 
sills, and notwithstanding we had given about one-half 
of our engine capacity to this one-quarter of the ma- 
chinery, we found it was impossible to operate the ma- 
chinery. In starting the planer we would invariably 
burn out the moter. If the ratio had been carried out 
over the entire plant, we would have been required to 
purchase electrical machinery four times the rated horse- 
power of the steam-driven machinery. 

Mr. T. H. Symington—I think the point just raised is 
not a question between steam-driven ‘machinery and 
electrical-driven machinery, but a question of grouping 
or individual machines. If you divide up your steam en- 
gines around your shop, I think you would find about 
the same proportion of increase of horse-power with the 
steam machinery as with the electrical machinery. It is 
a well-known fact that a planer consumes a great deal 
of power; where the whole shop is run by one engine, 
that one engine cannot meet a heavy demand made on it 
by one machine, without serious detriment to another 
machine. That is entirely a question of individual 
operation of the machines or running them all from one 
engine. 

The President—One of the questions which comes up 
now in the design of shops to be equipped with electric 
power seems to be as to the direct or induction current 


“motors and the voltage; considerations, no doubt, that 


some of those present have given thought to. 

Mr. Van Alstine—It seems to me there is a good deal 
lacking as regards definite information as to the cost of 
the direct-current system and the alternating-current sys- 
tem. I believe there are a good many shops, notably 
one I had in mind, on the Pennsylvania which keeps ac- 
curate daily logs that give a great deal of information. 
It occurs to me it may not be a bad plan if we had a 
committee appointed for another year to get together 
such information. 

Mr. William McIntosh—The road I am connected with 
has recently built large shops and the machinery is 
driven by electricity entirely. We have not confined our- 
selves to either the individual or the grouping system, 
but have used them both. In some places we find it of 
advantage to drive our machines in groups, while our 
large tools are driven by individual machines in nearly 
every case, the heaviest and slow moving machines by 
gearing and the lighter ones generally by belting. We 
have endeavored in every case where we use belts to ob- 
tain a length of 8 ft. The system we are using is the 
direct current. 

Mr. Seley—In regard to the general proposition of 
electricity, I would say it is a matter for each individual 
‘ase to determine whether anything can be saved by hav- 
ing a central station which can economically distribute 
power from a central plant supplying current to separate 
portions of the works. Where you have an engine di- 
rectly attached to the shafting, when you have shafting 
and belting there is friction of the engine, friction of the 
main belt, friction of the shafting and friction of the 
transmitting belting between the several sections on that 
shaft. Against that, as an offset, you must put in the 
friction of the engine-driven generator, loss in generator, 
losses in the wire, losses in the motor and the losses in 
the connections. 

Transmission of material, of partly finished and fin- 
ished products, is of prime importance and overshadows 
every other consideration. If we can facilitate the 
movement of material by overhead cranes so as to make 
a large daily saving in the cost of operating the shop, ii 
is time to consider the facilities for putting in thes: 
cranes, and if necessary, cutting down the line shafting 
out of the way and driving by individual motors. But 
each shop must figure on its own basis, and I think that 
a combination arrangement whereby small tools can be 
group-driven and large tools and isolated tools drive! 
independently will be the best solution and give the 
maximum return for a minimum of expense. 

As our chairman has well brought out, the paper is 
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specially written in reference to the old plants. We 
have lots of old shops in this country, shops which work 
at a disadvantage in regard to the movement of material 
primarily, and cost of generating power secondarily. 
Many of these shops can be very materially improved in 
the costs of production, by facilitating the movement of 
material and decreasing the cost of power by the use of 
electricity. 

The individual motor-driven machines require a 
variety of motors, running from 2 and 8 h.p. up, and 
this variety of motors means a large bill for mainten- 
ance, for the repair of parts, ete. The large motor for 
group-driving can be made a standard motor for a plant 
to a considerable degree. For instance, in the shop re; 
ferred to in the paper a 20 h.p. motor was made, as far 
as possible, the standard motor; and while it is true that 
there are 10, and 15 and 25, h.p. motors in that shop, 
still the 20 h.p. motor was made standard so far as 
possible. In regard to alternating-current systems I will 
say that I have never seen but one railroad shop oper- 
ated by that system. I refer to the shop at Fort Wayne. 
There are conditions in that shop which justify the use 
of the alternating current. As I understand it, they 
operate over a long, narrow strip of territory, requiring 
electricity at one point several miles in one direction 
and at another point several miles in the opposite direc- 
tion, and the shops are located in the middle of the plant. 
I'urthermore, they have no cranes. 

Mr. Van Alstine—I would move the appointment of a 
committee for another year to present statistics and in- 
formation bearing on this question. (Carried.) 


TOPICAL DISCUSSION. 

Is the Master Mechanics’ Association’s Standard Front- 
End Arrangement Best Adapted to the Modern 
Locomotive Having Wide Fire-Box, Increased 
Length of Flues and Larger Grate Area? 

This topic was to have been opened by Mr. James Me- 
Naughton, but in his absence Mr. John Player opened 
the topic. 

Mr. Player (Am. Loco. Co.)\—Our experience at the 
Brooks Works with engines having wide fire-boxes is 
that practically similar smoke boxes are®equally adapted 
to such boilers as those of similar size and capacity hav- 
ing ordinary fire-boxes. ‘The Master Mechanics’ front 
end, as adopted by the Association, is, I believe, used on 
some roads, and modifications of it are used on a great 
many other roads. There are types of front ends which 
are used on a third class of roads, differing from the 
standard of the association, but the tendeney of modern 
locdmotive construction is to keep within the lines recom- 
mended by the Master Mechanics’ Association as re- 
gards the dimensions and proportions of the exhaust 
nozzle and stack. We have found in the construction of 
large engines, having large boilers, that to obtain an ef- 
ficient front end that will make a good steaming engine, 
it is advisable to keep the distance from the center of the 
exhaust pipe to the flue sheet more than was used upon 
smaller ‘boilers; that is, as you increase the size of the 
smoke-box it is necessary to increase the distance from 
the center of the exhaust pipe back to the flue sheet in 
order to get an area back of the diaphragm equivalent 
to that used in smaller smoke-boxes. I think that is one 
of the most important features to be considered in the 
arrangement of a front end. With the diaphragm plate 
being placed back of the steam pipes in any arrangement 
of smoke-box, it does not seem to make much difference 
what arrangement of netting is used, whether that 
recommended by the Master Mechanics’ Association, 
which is a curved netting leading from the exhaust pipe 
to the top of the smokestack, or whether it is brought 
out straight and run at an angle, or whether it is brought 
along horizontally and brought back diagonally nearly to 
the base of the stack or whether the arrangement known 
as the Snowden Bell arrangement is used. This is a 
series of two hoppers, the front one opening at the bot- 
tom with a piece of netting underneath. In our experi- 
ence the Snowden Bell arrangement has given satisfac- 
tory results in many instances. In fact, in some eases it 
has given better results than the Master Mechanics’ 
front end. The arrangement of the adjustable dia- 
phragm plate, with this long distance from the center of 
ihe exhaust pipe to the flue sheet, seems to give the best 
results just back of the exhaust pipe, although in many 
instanees we have carried it ahead of the exhaust pipe 
with equally good results; but in those cases, where it 
has heen carried ahead of the exhaust pipe, it has heen 
on those engines having a longer distance than usual 
from the center of the exhaust pipe to the flue sheet. 
in constructing these large passenger engines having 
long flues, we have built some with flues 19 feet long, 
and we have under contemplation some with even longer 
fines than that, which has heen occasioned by the intro- 
cuction of three pairs of large driving wheels and in 
some cases four-wheel trucks. In such eases, it is neces- 
sary to make the smoke-hox as long as possible to re- 
duee the length of the flues. In those cases we have put 
the diaphgram plate ahead of the exhaust pipe instead of 
boek of it, and we have obtained some better results. 

With regard to the forward portion of the front end, 
‘lead of the exhaust pipe, it seems to be generally con- 
sidered that a eylinder-valve is rather more a matter of 
‘rnament than use, and the majority of front ends are 
hractically self-cleaning at the present time, if made 
short enough. Whether the cinder valve should be 
“mitted or not, is a matter for the Association to decide. 

Mr. David Brown (D., L. & W.)—What is good and 
serviceable for one kind of fuel may not be for another 





kind. The road with which I am connected up to with- 
in the last few years used nothing but anthracite fuel, 
With a pure anthracite coal we found that the arrange- 
ment for the front end of the Master Mechanics’ Asso- 
ciation was not as good as the arrangement we are us- 
ing at this time. What new power we are getting is 
equipped with double nozzles and 18-in. straight stacks. 

Mr. William MeIntosh—I do not think it makes any 
particular difference whether the Master Mechanics’ As- 
sociation design of smokestack or nozzle is applied to an 
engine burning anthracite coal or bituminous coal. 1 
think the results, so far as these particular parts are 
concerned, will be the same in either case. I am oper- 
ating some locomotives with the Master Mechanics’ de- 
sign. We are burning hard coal and doing it very suc- 
cessfully. One of our most recent engines is fitted with 
that design almost exactly according to the recommenda- 
tions. They are hard-coal burners, with rather small 
grate area, and are splendid steamers, so that as far as 
the design is concerned, I think it is as suitable for one 
class of fuel as well as the other. 

Mr. Symington—The only difference between’ the 
modern engine, with large grates, and the old engines is 
in the volume of gases which have to go through the 
flues and be taken care of in the front end. The front 
end is designed to give as large a locomotive as possible, 
and we believe the Master Mechanics’ arrangement is as 
good an arrangement as any we have had for large loco- 
motives in the front end with the old-style engines. I 
ask Prof. Goss, judging from his experiments at Purdue, 
whether he believes any change in the proportion of the 
Master Mechanics’ front-end design is necessary for 
taking care of larger quantities of gases. ; 

Prof. W. F. M. Goss—Since I am down for the dis- 
cussion of a subject touching this general question, 
which is to come up during the session on Wednesday, I 
have been slow to participate to-day. In answer to the 
question, I should say that no change would be neces- 
sary. The purpose of the front end is, as has been said, 
to bring the gases through the fire and tubes, and the 
fact that some change may be made in conditions at the 
other end of the tubes does not, it seems to me, affect 
the efliciency of the front end arrangement. If the grate 
is enlarged, or if the character of the fuel is changed, 
the character of the work to be done by the front end is 
not changed, and that arrangement of front end which 
is most efficient under one set of conditions at the grate 
is likely, it seems to me, to be equally efficient under an- 
other set of conditions at the grate. 

Mr. David Brown—-As regards the diaphragm, we sel- 
dom use a diaphragn or draft pipe. We have a plate 
from the top of the flues down to a line with the netting, 
on the bottom of the netting, which is between the ex- 
haust pipe and the tip; the netting goes between the joint 
and has room enough not to interfere with the joint. 
That is the only diaphragm we have. We have no 
draught pipe whatever and have good steamers. Occa- 
sionally when we might want to make some little change 
we would put a short diaphragm in front of the exhaust 
pipe. The reason we put it in front is that we consider 
it easier on the steam pipes and the back of the exhaust 
pipe. 

Mr. F. H. Clark (C., B. & Q.)—We have a number of 
engines with the wide fire-box and long tubes, and our 
experience corroborates Prof. Goss’s idea that no change 
is necessary in the general arrangement of the front 
end for engines with such fire-boxes. We are using a 
smoke arch very similar to that recommended in the ex- 
periments made by the committee of the Master Me- 
chanics’ Association a number of years ago, although we 
are not using the petticoat pipe and in some other par- 
ticulars have a slightly different arrangement. We find, 
however, that a similar arrangement that works well 
with the engines having narrow fire-boxes works equally 
well with the wide fire-box engines. 

Mr. E. W. Pratt (C. & N. W.)—On the Chicago & 
North Western we have several engines with the wide 
fire-box with practically the same front end arrange- 
ment; that is, as regards the nozzles and stack, quite 
similar to the recommended practice of this association, 
and they have given satisfactory service. Touching 
upon the point that was made by Mr. Player as to the 
cleaning of the front ends, I think I may relate the re- 
sult of an inspection made on the fuel of engines on the 
one thousand or more engines of our system. It was 
found almost without exception that these locomotives 
that cleaned their front ends and practically dropped no 
cinders from the hopper valve, whenever that was 
opened, very seldom had any trouble with burned front 
ends, while the opposite was almost invariably true of 
engines which did not clean themselves. In order to 
have this cleaning process take place on some of the loco- 
motives that were burning up badiy, the netting back of 
the exhaust pipe had to be entirely overhauled in many 
eases and the diaphragms lowered. In some eases a 
double diaphragm was employed. That was found to 
clean the front ends of these engines that were giving 
trouble, and did away with their burning. 

Mr. Quereau—I have had some experience in the last 
few years with a self-cleaning front-end design, and I 
would say that it is entirely feasible and practicable. It 
remedies the burning out of front ends, and with the 
design of which I am speaking thére were less sparks 
thrown out from the front end than with any other. 
"Lhe design was such as to break the cinders up. The 
experiences with these engines led me to believe that as 
the result of experiments that front ends can be designed 
without any diaphragm, movable or fixed. On these 
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locomotives to which I refer, the fixed baffle plate was 
perforated with a number of holes. The results were 
satisfactory and there was no interference with the 
draught in the fire-box, and what was more important 
the distribution of the draft in the flues. I am satisfied 
that with most locomotives, with the present arrange- 
ment of baffle plates, much of the work is done in the 
lower half of the flues, because the flues above do not 
receive an equal portion of the draught and hence of the 
heat. On the locomotives of which I am speaking, the 
flues failed very much more uniformly than they used to 
do. The usual results in service are that from 75 to 125 
of the flues in the bottom of the flue sheet failed be- 
fore the balance failed and had to be renewed. With 
the locomotives in which the draught is more uniformly 
distributed, the failure was more uniform and the aver- 
age life of the flues considerably longer. I agree with 
Prof. Goss that when we once have the most efficient 
end arrangement, it will be the most efficient regardless 
of fuel, size of locomotives, altitudes or country in which 
it is designed. In other words, the function of the front 
end is to produce a given draught through the flues with 
the least expenditure of power of the locomotive. When 
we have once obtained that, it should.remain good for 
all conditions back of the front end. It is quite likely 
that it will be a matter of proportions rather than a 
matter of exact measurements; that is, if the proportions 
to. a smaller boiler are followed out in the larger boiler, 
rather than the exact measurements, we will still have 
the most efficient front end. 

Prof. H. Wade (Cornell Univ.)\—There is an intimate 
connection between the diaphragm plate and briek arch 
and the wider present fire-box; the wider fire-box being 
typical of the present day construction of locomotive 
boilers. It would seem to me that if a diaphragm plate 
causes a greater draught at the front end to go through 
the lower tubes, there would naturally be a need for the 
brick arch at the rear end of these tubes to counter- 
balance that and make more of the draft at back end 
start in at the upper tubes. There are a number of rea- 
sons besides this, I believe, why a brick arch may be 
advisable, among them being the protection of the tubes 
from cold currents from the open doors, the flywheel 
action giving uniform fire-box temperature, higher fire- 
box temperature because of deferred contact of burning 
gases and cold steel, the commingling of the gases and 
oxygen in the fire-box, more complete ignition of all 
gases and fine carbon. One of the reasons for the brick 
arch would be the prevention of too rapid combustion at 
the frent end of the grate area, causing holes in the fire 
and gases and excess air to go up directly from the grate 
to the lower tubes. The wide fire-hox gives you an op- 
portunity, provided you do not have any greater number 
of square feet of grate area than with a narrow fire-box, 
to have a shorter fire-box. I helieve we have reached 
the limit of size of grate area with a narrow fire-box, he- 
cause we have found that our firemen could not properly 
put the fuel in at the front end of the long grate area, 
and since he is not able to put the fuel in properly at 
the front end of that long grate, the fire-brick arch is 
advisable to protect the tubes and to prevent the gases 
and cold air through the holes in the fire getting directly 
to the tubes. With that same area of grate and the 
wide fire-box, I think the average fireman is able to 
pitch his coal better and so properly to cover the grate 
at the front end of the wide fire-box. Perhaps the de- 
velopment may be that with a wider, shorter fire-box we 
could entirely omit the brick arch and thus, in turn, en- 
tirely omit the diaphragm plate and still be enabled to 
get a proper passage of gases through both the upper sec- 
tions of tubes and the lower sections of tubes, 

Mr. Player—With regard to the matter of the dia- 
phragm plate that Prof. Goss touched on, the object of 
moving the flue sheet further back from the exhaust 
pipe in our practice was to distribute the draught better 
upon these larger engines. I fully agree with Prof. 
Goss that the elimination of the diaphragm plate can be 
effected; and I would recommend that a committee be 
appointed to further investigate the proper dimensions 
for a standard front end and also to experiment upon the 
elimination of the cinder valve and to experiment in the 
direction of the elimination of the diaphragm. 

Mr. Quereau—I would offer a suggestion and that is 
that work is being done now along that line in charge 
of Prof. Goss, by one of our railroad papers. Our 
president suggested that our Association could do no 
better than to substantially help in forwarding that 
work; and it occurs to me that we should pass a motion 
that our Executive Committee be authorized to assist 
in the work now being conducted at Purdue University 
along these lines. I will make a motion to that effect. 
_ The motion was carried and the meeting adjourned. 

Tuesday’s Session. 

The convention was called to order by President Waitt 
at 9 a.m. The first business was the report on “Up-to- 
Date Roundhouses,” presented by Mr. David Van Alstine 
(C. G. W.) 

UP-TO-DATE ROUNDHOUSES. 
[See the Railroad Gazette, June 27, page 489.] 

Mr. Quereau—I notice Mr. Quayle recommends an ash- 
pit with but one track. I am very strongly in favor of 
the clinker pit with two tracks with a depressed track 
for cinder cars between the two tracks. It takes from 
12 to 18 minutes on an average to take care of the loco- 
motive at a clinker pit. During the busy season, par- 
ticularly at points where more than one district centers, 
it frequently occurs a number of times a day that there 

(Continued on page 533.) 
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Recording Waybill Statistics by Machinery. 

In the United States Census of 1890 it was demon- 
strated that statistical facts relating to a person or a 
farm could be transcribed to a punched record card and 
that these facts could then, with great economy of time 
and labor, be tabulated by means of mechanical devices 
producing any desired statistical result. This led 
to the suggestion that a punched record card be used in 
a railroad auditor’s office, in place of a written trans- 
cript, to preserve the facts pertaining to a waypbill. 

This fundamental idea was presented to the officials of 
the New York Central & Hudson River, and after a 
number of years of experiments a system was finally 
developed which it is believed may have far-reaching 
results on the method of auditing freight accounts and 
compiling statistics relating to freight traffic. 

In establishing the new methods the company adopted, 
as the primary record for the general office a daily 
agent’s forwarded and received report. This was 
adopted because, so far as the work of the auditor’s 
office is concerned, such a daily report lends itself as 
readily to mechanical treatment as a monthly report, 
and a daily report possesses advantages to the agent. 

1. In entering his waybills he simply enters them as 
they come in, and does not, in addition, have to find the 
place where they are to be entered. 

2. In getting his totals for the month he simply adds 


25 daily totals, whereas in a monthly system he must 
develop his waybill items by as many totals as there 
are station-to-station groups in his billing. 

3. He is able to know as soon as the last bill is entered 
on his received register, just the exact amount of the 
debit against his station from this source. In the other 
ease he does not know until the end of the month; or, 
if he wishes to know daily, he must multiply his station- 
to-station totals by 25 (approximately) to develop them 


by days in order to balance daily. 
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state business, whether billed from a local or a foreign 
point, and, finally, whether billed to a local or a foreign 
point. 

It will be noticed that there are two X’s correspond- 
ing with the fields for advances and prepaid. The X 
key is so arranged that punching the hole X in either of 
these fields is equivalent to stating that the correspond- 
ing column was blank on the waybill, and the card will 
move four rows to the next field. 

3esides the key punch just described a “gang” punch 
is used for punching, in the first three columns at the 
left-hand end of the card, the month and the date of the 
received report to which the card refers. This gang 
punch is arranged so that the punches are set to corre- 
spond with the given month and day, and as many as 


ten or fifteen cards can be punched at one operation. 


For the larger and more important stations the symbols 











Fig. 1.—Card Punch. 


designating the received stations are also punched in 
the gang punch, the key punch being arranged in these 
eases to begin punching in the seventh instead of the 
fourth row. The idea of the gang punch is simply to 
substitute it for the key punch, where a large number 
of cards are to be punched for the same facts. 

In addition to the punching of the cards just described, 
there are three fields, each numbered from 0 to 9, across 
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crepancy, the cards are checked, one by one, until the 
discrepancy is accounted for and the proper correction 
made on the ecard. 

As soon as the reports and the punched transcripts 
have been verified in this way, the cards are sorted ac- 
eording to forwarding stations and date forwarded, and 
properly filed in suitable cases. After a certain length 
of time, long enough to get all the bills in, the cards eor- 
responding to the first day’s forwarding are tabulated in 
the tabulating machine, and the total so obtained for 
each station is compared with the agents’ forwarded 
reports. If the machine total agrees with the total of 
the agent’s report, it shows that every waybill reported 
forwarded on that report has been properly taken up by 
the receiving agent. In the case of discrepancy in these 
totals the cards are arranged in numerical order, accord- 
ing to the number of the waybill, and the amounts 
checked, bill by bill, until the discrepancy is accounted 
for. Sometimes such discrepancies are due to difference 
between the amounts recorded on the cards, or, in other 
words, the amount reported by the receiving agent, and 
the amount reported by the forwarding agent. In such 
cases these discrepancies are noted on a so-called “‘dif- 
ference sheet,” and, according to the decision of the aud- 
itor, either the received or the forwarded report is 
changed accordingly; the card in the meantime being 
changed, if necessary, by covering the punched holes 
with little pieces of courtplaster and punching the correct 
amounts, the pieces of courtplaster corresponding to red 
ink. Should the discrepancy be due to the fact that a 
eard is found which is not on the forwarded reports, 
such ecard is laid aside and marked as “not found” on the 
particular day; or if a waybill is reported on the for- 
warded report for which no corresponding card is found, 
a note of such missing card is also made on an “on and 
off” sheet. It frequently happens, of course, that the 
receiving agent reports the wrong date forwarded, which 
is usually detected by the number of the waybill, and 
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Fig. 3.—Hollerith Electric Tabulating Machine. 


In the auditor's office, we start with the daily received 
report, one from each station. ‘These reports are given 
to clerks who transfer day by day the facts concerning 
each waybill, as found in the received report, by means 


« 


of a simple little machine illustrated in Fig. 1, to a 
card printed as shown in Fig. 2 

The punching machine, Fig. 1, is provided with ten 
punches, each operated by one of the keys numbered 
from O to 9, and an additional punch and key marked 
X,. the purpose of which will be explained later. The 
card is inserted in the punch by the operator until the 
fourth vertical printed row from the left is directly under 
the punches. The clerk has, for example, the received 
reports for a given station, the symbol for which might 
fe 123. The key 1 is depressed, which punches a hole in 
line 1 of the fourth vertical row. Upon the release of 
this key the machine feeds the card forward to the 
next vertical row. The operator then strikes key 2. 
punching a hole in line 2 of the fifth row. The card 
again feeds forward, and the operator strikes key 3. By 
thus striking in suecession the keys 1, 2 and 8 the num- 
ber 128, being the designation of the given received 
station, is recorded in these three rows. The next items 
recorded on the cards are the line (or road) by which 
forwarded, the number corresponding to the forwarding 
station, the via point, the date forwarded, then the three 
terminal figures of the number of the waybill, then the 
commodity, the weight, the freight, the advances and 
the amount prepaid. The small fields at the extreme 
right of the card are used to record whether the waybill 
originated on or off the road, whether it is State or Inter- 


the top, which are used in connection with a gang 
punch, for punching the miles corresponding to the 
movement of the freight represented by the given card. 
The points E and W are punched to indicate whether 
the card represents a movement east or west. 

I‘rom this description of the operation of punching, the 
reader may perhaps infer that this work is slow. As a 
matter of fact, however, clerks can make records of 
waybills by punching much more rapidly than by writ- 
ing with a pen. A sample record is given below. 

As soon as the items for a given received report have 
been transferred to punched cards, the cards are passed 
through a tabulating machine, illustrated in Fig. 3 This 
machine is so arranged that when the card is laid on 
the bed plate and the handle depressed, each register 
(adding machine) operates to indicate an amount cor- 
responding to the amounts recorded by the punched holes 
in such ecard. After a number of cards have in this 
manner been successively run through the machine the 
registers will show the sum total of such ecards. In 
short, it is an adding machine in which 17 columns of 
figures, represented on the cards by punched holes, are 
added, and this can be done, according to the skill of 
the operator, at a speed of from 45 to 60 cards a minute. 
When, therefore, the cards corresponding to the items on 
a given day’s report from a given station are run through 
the tabulating machine, if the sum total shown on the 
machine agrees with the totals, as written by the agent 
at the foot of his report it proves that the transcript to 
punched cards has been accurately made; and also that 
the agent’s additions are correct. In case there is a dis- 








Fig. 4.—Side View of Tabulating Machine. 


A, radial arm; M, magnets. 


when the waybill to which the card refers is located 
the date is changed accordingly and the card put in its 
proper place. The checking in this way commences 
a few days after the first of the month and is kept up 
until the business for the month has been properly 
checked. The cards are then all corrected, and the cor- 
rections are made on the reports. 

The ecards are now run through the machine to obtain 
the total month’s business for each forwarding station, 
and for the larger stations the total is noted for each 
day’s business. If all the corrections have been properly 
made the total so obtained from the cards must tally 
with the corrected agent’s forwarded reports. The cards 
are then sorted according to the received stations, and 
subdivided according to stations from which forwarded, 
and in these station-to-station groups the cards are run 
through the machine; thus obtaining a total for the busi- 
ness done between any two points during the month 
and giving what are known in the office as ‘monthly 
summaries.” In this way we also obtain the total of 
the business received at each station during the month, 
thus checking the corrections on the agents’ received re- 
ports. From this summary the ton-mileage is obtained. 

It will be noticed that we have individual cards, each 
representing one waybill; and these cards can be shifted 
rapidly from one grouping or arrangement to another, 
and can be rapidly added to obtain the different desired 
results, 

In sorting the cards the only implement used is a 
knitting needle. Often a considerable number of cards 
can be lifted off at one time, the corresponding hole be- 
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Fig. 2.—New York Central Traffic Card. 


Norr.—tThe letters at the bottom do not appear on the card, but were added by the engraver. 


(Three-fourths the actual size.) 


They mean, in their 


order, month, day, receiving station, line, forwarding station, via, date forwarded, way bill number, commodity, weight, 


freight, advanced charges, prepaid. 


ing punched through all such cards. The sorting can be 
done rapidly because no particular care need be taken; 
for after the cards have been sorted, the correctness of 
the sort ean be determined by simply aligning the cards, 
when the corresponding hole should appear through all 
the cards. This can be tested with a knitting needle or 
else by holding up a bunch of cards and looking through 
the proper hole. 

To illustrate the possibilities of the use of a punched 
card of this kind, if we have punched in the card (1) the 
number of miles corresponding to the movement of the 
waybill and (2) the commodity, it becomes a very simple 
matter to obtain the earnings per ton per mile for the 
different commodities; for it is only necessary to sort the 
cards according to commodities, subdivided according to 
mileage, and tabulate accordingly. This tabulation could 
then be done entirely irrespective of the points of origin 
and destination. Again, if it is desired to know the earn- 
ings per ton mile on long hauls, as compared with short 
hauls,-this information is at hand by simply arranging 
the ecards according to miles. The cards, if desired, can 
also be sorted according to waybills, the earnings of 
which were between certain limits. We can obtain the 
earnings per ton per mile on waybills originating in cer- 
tain territory or destined to certain territory. 

In fact, any desired information can be obtained from 
these cards that is shown by the data on the card. 

In the foregoing we have treated the waybill as the 
unit. If a given waybill contains a number of commo- 
dities, and the commodities are to be recorded, then sup- 
plemental cards are to be used for such commodities. 

An agent’s daily report does not contain a full trans- 
cript of each item on every waybill; he lumps items to- 
gether, as far as this may properly be done without 
interfering with the demands of the auditor’s record. 

Corrections of computations are made in another office, 
from tissue copies furnished by the forwarding agent. 

The facility acquired in transferring the records on 
waybills to punched cards is shown in the table here- 
with, which represents the work of the clerks on punch- 
ing machines at the New York Central office, in New 
York City, during five days, with the number of hours 
worked each day and the number of cards punched 
or waybills transcribed during such time. A column is 
also given to show how long the clerks have been en- 
gaged in this particular work, 

This record shows that for a uniform day of 74% hours 
the average for the entire force is 1,858 cards per clerk. 
The records for clerks A and K are considerably below 
the average, and if their records were omitted the aver- 
age would be 1,448 ecards per clerk per day. It is to be 
noted that clerk A had been engaged in this work only 
oue month. A record ef work done by this same clerk 
in the five days ending June 20, shows an average of 1,370 
per day of 8% hours, as compared with an average of 960 
for a day of the same length in April. This affords an 
illustration of the short length of time necessary to ac- 
quire a fair degree of efficiency. 

lig. 2 represents a card in which has been punched 
the transcript of a waybill which was received May 22 
at Boston. There was no “line.” It was forwarded 
from Barclay street, and therefore was joint business, 
and was forwarded on the 18th. The last three figures 
of the waybill number were 995. Thousands and tens 
of thousands of the waybill numbers are ignored be- 
cause the business of any one station does not run 
beyond a thousand waybills in a day. The commodity 


was 00, or merchandise. The weight was 4380 Ibs.; the 
freight on this shipment was $1.09. There were no ad- 
vanced charges, and the amount prepaid was $1.09. 
The letters at the extreme right of the card are, read- 
ing down, L, I, 8, IS, L, P, L, P, meaning, respec- 
tively: Local, bill originating on the line of the road; 
Foreign, received from foreign road; State business; 
Interstate business; reported on local forwarded re- 
ports; reported on passing forwarded reports; reported 

















Fig. 5—Gang Punch. 


on local received reports; reported on passing received 
reports. This waybill originated on the line of the road, 
was interstate business, was reported on a local for- 
warding report and was also reported on a local received 
report. 

Up to the present time the commodities have not been 
punched by the New York Central, but the ecard is 
arranged so that it can be done whenever desired. 
The three spaces or fields at the top of the 
eard for punching mileage are not used at present. The 


of all statistics relating to ton miles, and will make possi- 
ble the classification of the business according to long and 
short hauls, ete. 

The mechanical details of the machine can be under- 
stood by an inspection of Figs. 3 and 4. 

The punched card is 73 inches long and 344 inches 
wide. It stands between the agent’s reports and the 
tabulating machine, and is the means by which the 
tabulating machine is made to mechanically discriminate 
in classifying the data borne by the card into groups, 
classes or categories. By the special location of a hole 
within the limits of certain boundary lines on the card 
it means one thing, and in another position it means an- 
other thing. The card having been punched with holes 
to signify by their positions on the card the information 
contained on the written agent’s reports, the said card 
is put into the tabulating machine, where it acts as a 
stop diaphragm between a multiplicity of little spring- 
seated pins above the card and a corresponding series 
of mercury cups below the card. The pins are now, in 
a group, brought down, and those which are in line with 
holes in the card will descend through said holes and by 
touching the mercury below, will close so many separate 
electric circuits. Those pins which do not find holes in 
the card below them do not pass to contact with the 
mercury and do not close their individual electrie cir- 
cuits. Each pin and its mercury cup are terminals of a 
separate electric circuit passing through an_ electro- 
magnet controlling a counter or register. The pins are 
carried in a frame known as a pin-box. It will thus be 
seen that the so-called pin-box is a sort of electric permu- 
tation circuit controller, and that the circuit closed 
through any one counter or register will be determined 
by one position of a hole in a card, and another circuit 
through another counter by another position of a hole. 
This gives the machine a mechanical selective action and 
eonstitutes its mode of thinking, as it were. It is not 
practicable within the limits of space available to de- 
scribe in detail the tabulating and adding devices. It 
must suffice to say that a punched card is placed below 
the pin-box on the subjacent table surface bearing the 
mercury cups shown on the right of Fig. 3, and the 
pin-box being brought down by the operator by means 
of the handle bar, the card automatically selects its 
counters or adding wheels as hereinafter described. To 
explain how the machine adds, i. e., how a group of units 
is at one operation transferred to the adding wheel, ref- 
erence is made to the rear view. For each adding device 
there is a series of nine’ electro-magnets arranged 
in an are about the adding wheels. A radial arm 
oscillates or swings about the center of the adding 
wheels, and in its sweep a pawl carried by it is made 
to turn the adding wheels any number of spaces aceord- 
ing to the number to be added. This is accomplished by 
causing the turning pawl of the swing arm to act on 
the adding wheel sooner or later in the sweep of the 
arm. If it acts immediately on starting it turns the add- 
ing wheel nine spaces and adds 9. If it does not act 
until it has passed the fifth magnet it turns the wheel 
four spaces and adds 4. The timing of the action of the 
pawl on the adding wheel as the arm sweeps over the 
sane is effected by the segmental series of the eleetro- 
magnets as follows: Each magnet is connected to the 
electrodes of the pin-box, and the selection of a partieu- 
lar magnet in the curved series is controlled by the 
selective action of the punched card at the pin box, which 
is made to clove a circuit through any one of the’ mag- 
nets of the curved segment. Such magnet when ener- 

















Fig. 6.—Hollerith’s Electric Sorting Machine. 


intention is, however, to punch in these spaces the num- 
ber of miles, with a gang punch, as well as the direction 
of motion, whether east or west, after the cards have 
been sorted to station-to-station groups. The mileage 
being punched in this way will facilitate the compilation 








RECORDS OF WORK ON PUNCHING MACHINES. 











Number of Cards Punched. 








Length 
of ser- 
vice on 
Sat Monday. Tuesday. Wednesday. Thursday. Friday. punching. 
Clerk, . Hrs. Cards. Hrs. Cards. Hrs. Cards. Hrs. Cards. irs. 
A 5 8% 1,25 84 1,175 8% 825 8y% 7250 8Y 1 month 
7% 1,475 8% 1,175 7% 1,500 8% 7% 4 * 
8 1,850 8\y 1,700 84% 1,600 84 84 9 “ 
8% 1,250 8\% 1,050 8% 1,750 84 84 9 _ 
8% 1,025 8% 1,225 8% 1,700 84 84 12 ks 
8% 1,450 sy 1,275 8% 1,250 8% 8 = 4 
8% 1,850 8% 1,825 8% 1,850 844 8% 12 ns 
8% 2,350 8\4 2,350 84 2,100 84 84 3 sh 
8% 9 8, 1,150 8% 1,500 l, 8, 9. * 
APY eesare Pee 400 814 absent 84 2 
8% 1,350 sy 1,500 8% 75 8% 8% 1 . 
tee ™% 2,825 7% 2,350 7% 2,025 7% 7% 12 ; 
DOCH a cass: cricsveciorerd Aesocrcuide siewiels HE EOe 17,075 17,175 17,575 17,725 


gized is made to release a trip pawl that is thrown into 
the path of the swinging arm and, striking an attach- 
ment thereon, causes the turning pawl of the swinging 
arm to engage an adding wheel and turn it a greater or 
less number of spaces according to the position of the 
Magnet in the segmental series which has been ener- 
gized, 

A ecard to be tabulated on one of these machines is 
required to be placed by the operator beneath the pin- 
box, the pin-box depressed and the card then removed by 
hand. If the card is properly tabulated a little bell 
rings simultaneously with the depression of the pin-box. 
If a ecard has not been properly punched the machine 
gives notice of the same so that the error may be cor- 
rected. 

The little box which is seen in front of the machine, 
Fig. 3, beside the lamp, has the function of a controlling 
switchboard. In running for summaries, the pins are 
set, for example, to represent cards corresponding to 
movement of freight from Buffalo to Weehawken, or say 
from station 126 to station 673. As long as cards cor- 
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responding to these forwarding and receiving stations 
are placed in the tabulating machine the machine will 
operate. If, however, a card representing any other for- 
warding or receiving station should be placed in the ma- 
chine, the machine will not operate, but the light will 
flash, indicating to the operator that the end of that 
group of stations has been reached, that a reading 
should be taken, the machine set to zero by pulling down 
the handles and the plugboard or switchboard set to the 
next receiving station. 

In order to facilitate the sorting of cards into groups, 
use is made of an automatic sorting machine, illustrated 
in Fig. 6. A stack, ec, of four or five hundred cards may 
be placed in this machine, and the small electric motor, 
m, started. The ecards are fed singly into one of 10 
tracks, these tracks ending over 10 receptacles, so that 
each card is deposited in a compartment according to 
the hole punched in the given row according to which 
the ecards are being sorted. It is a simple matter to 
change this machine to sort different columns, and as 
one operator can attend to a number of these machines, 
the cost of sorting is reduced to a minimum. 

The latest development of this system is the 
matice tabulating machine, in which the work of separ- 
ately placing each card beneath the pin-box, depressing 
the pin-box, and removing the card, is performed auto- 
matically by a machine instead of by hand. This auto- 
matic machine is operated by an électric motor supplied 
by current from the cable overhead. The ecards are fed 
in a bunch to the top of the machine, the pin-box occu- 
pies a vertical instead of a horizontal plane, and the mer- 
The machine 


auto- 


cury cups are replaced by spring jacks. 
itself successively feeds each card to the pin-box or cir- 
cuit controller and tabulates its data automatically. If 
an improperly punched or distorted card happens to be 
in the lot it is automatically thrown out into a special 
receptacle for it, while the properly registered cards go 


to their own compartments, 


Car Accountants’ Convention. 


The Twenty-seventh Annual Convention of the Interna- 
tional Association of Car Accountants and Car Service 
Officers was held at Milwaukee, Jane 28 and 24, with 
a good attendance. The principal discussion was on the 
application of the Per Diem Method of Settlement for Car 
Hire from July 1. The Rules were taken up seriatim, 
and there was a general discussion as to the understand- 
ing of representatives present as to the methods of apply- 
ing the Rules. 

Under the second section of Rule 2, the inquiry was 
made as to whether or not the literal application of this 
section would mean that where a car Was received and 
delivered the same day, the owner did not receive Per 
Diem for that day. This inquiry was answered by call- 
ing attention to the fact that payment is made by the 
road having possession of the car at 12:01 midnight, that 
therefore there would be. 365 days Per Diem paid for 
a car off the home road during the entire year. 

On Rule 3 an extended discussion was entered into as 
to whether or not the penalty rate would be required on 
all foreign cars held 30 days and over. Several represent- 
atives stated that they would demand penalty rate on 
all cars detained, but the general opinion expressed was 
that this rule would not be applied drastically ; it would 
be used only in cases of emergency. 

In considering the application of Rules 4 and 5, repre- 
sentatives reported local meetings at various points 
throughout the country to determine the reclaim days that 
would be allowed switching roads on switched cars. It 
appears that the usual practice at large centers will be to 
authorize during the first three months, as an experiment, 
a reclaim of four days on all cars switched for loading 
and unloading, and a reclaim of one day on “transit cars” 
handled from one railroad to another. There are some 
exceptions. In Chicago five days reclaim will be allowed 
on cars switched for loading and unloading. The general 
practice during the first three months will be to allow a 
reclaim of four days. Under these rules the question 
arose as to whether or not reclaim should be allowed on a 
ear handled in switched service by the owning road from 
a connection. To provide a uniform understanding a 
resolution was passed to the effect that reclaims should 
not be allowed on cars switched by owners nor upon pri- 
vate cars, 

In considering Rule 7, 
the understanding to be that 
home on cards on account of being unfit for service and 
that when cars are en route to owners from manufac- 


a resolution was passed stating 
where cars are en route 


turers, no Per Diem should be paid. 

In connection with Rule 9, the form of interchange re- 
port suggested at the Conference at Cincinnati was dis- 
cussed favorably, but it was deemed inexpedient to recom- 
mend any definite form for universal adoption because 
local conditions will necessitate variations. 

Consideration of Rule 10 brought up the oft recurring 
and vexing subject of delay in receipt of junction cards. 
Inasmuch as the junction card will now be the basis for 
accurate accounting, and promptness is important, a reso- 
lution was passed recommending all roads to make these 


reports invariably upon United States postal cards. 

The subject of reclaims was fully discussed; and_ it 
appeared to be the sense of the meeting that the basis for 
settlement of reclaims on switched cars must of necessity 
be the report of the local agent. 

The latter part of the session of Tuesday was devoted 
to considering blanks presented by the committee ap- 





pointed at the Conference in Cincinnati, consisting of 
Messrs. Aylesbury; Riley and Cannon. 

The election of officers resulted as follows: G. H. 
Waldo, President; W. H. Rosevear, Vice-President; L. 
G. Corcoran, Secretary ; F. M. Luce, Treasurer. 

A committee on Per Diem was appointed, consisting 
of C. C. Riley, Chairman; H. L. Hunter and T. I’. Bren- 
nan. The next annual meeting will be held at Quebec, 
June 16, 1903. 


John Butler Johnson. 


It is a sad duty to have to record the untimely death 
of John Butler Johnson. It is a great loss personally, 
a great loss to the engineering profession and to the im- 
portant branch of that profession which is teaching young 
engineers, and the loss is greatest of all to the young men 
who are preparing to enter the profession. Mr. John- 
son was killed in a runaway accident at his summer home 
at Pier Cove, on the east shore of Lake Michigan. This 
occurred on Monday, June 23. 

Mr. Johnson was born of Quaker parentage, on a farm 
near Marlboro, Ohio, June 11, 1850. He had a good pre- 
liminary education, and, as is so often the case with the 
ambitious youth of the country, he sharpened his own 
faculties by teaching country schools, and became a 
high school principal. In 1872 he was the Secretary of 
the Indiana School Board, so we see he came naturally 
by that zeal and efficiency as a teacher which he dis- 
played all of his life. He entered the University of 
Michigan in 1874, being then 24 years old, and was grad- 
uated in 1878. For the next five years he practiced as a 
civil engineer and then was called to the chair of civil 
engineering at Washington University, at St. Louis, Mo., 








John Butler Johnson. 


where he remained 16 years. In January, 1899, he 
was appointed Dean of the College of Engineering of the 
University of Wisconsin, and this position he held at the 
time of his death. This is a short outline of his profes- 
sional work, but along with it went constant work as an 
author. 

He had published four important books. The first 
of these was “The Theory and Practice of Surveying,” 
which was published in 1886, and which has passed 
through a dozen editions and frequent revisions, and 
which is still largely sold. This was Mr. Johnson’s first 
complete text book and he was compelled to write it be- 
cause he found no text book that suited him for work in 
his own The book was prepared primarily 
for his own use. In 1892 he wrote the “Theory and 
Practice of Modern Framed Structures,” which has also 
been a successful book, if we may judge from its repu- 
tation and large sale. In the preparation of this book 
he was assisted by Prof.. F. E. Turneaure and Mr. C. 
W. Bryan. He had in preparation an important addi- 
tion to this book relating to steel concrete construction. 
Another important book was “The Materials of Con- 
struction,” which is rather a reference book than a text 
book, and as such it fills an important place. His last 
book was “Engineering Contracts and Specifications,” 
and this book has been received with great favor by 
the profession. Beyond the preparation of these impoz- 
tant books Mr. Johnson contributed many articles to 
engineering journals and other publications, and to the 
Transactions of the numerous societies to which he be- 
longed, and he delivered many addresses and was always 
willing to take part in public discussion of scientific ques- 
tions. This is a summary of what may be ealled the 
literary side of his life, although it is inadequate for it 
does no more than suggest the range of his intellectual 
activity. He was a member of the American Society 
of Civil Engineers, the Institution of Civil Engineers 
of Great Britain, the Western Society of Engineers, and 
Fellow of the American Association for the Advancement 
of Science and a member of numerous other societies and 
clubs. He was also a member of the committee on the 
proposed Carnegie Institute at Pittsburgh. 

Beyond the activities suggested by what has been 
written above, Mr. Johnson was deeply interested in the 
work of the Unitarian Church and was a Trustee of that 
Church in Madison and Superintendent of the Sunday 


classes. 


school. He was a life member of the Unitarian Confer- 
ence. Still further, he was a man of fine taste in liter- 


ature, was interested in the study of poetry especially 
and was practically the founder of the Art Club in 
Madison. 

Mr. Johnson’s private life was beautiful. He was a 
man of the simplest tastes and was devoted to his family 
and to his friends. His summer home was especially 
chosen for its quietness and remoteness and there he 
had gathered about him a little group of congenial peo- 
ple. And in that peaceful home, which could hardly be 
associated with danger, he met his sudden death. 

Professor Johnson’s great work was as a teacher and 
when we say this we do not mean to imply that his 
work as an author and an engineer had not been im 
portant, for it had been important; but his whole make 
up, intellectual, spiritual and moral, was designed t 
make a teacher. He loved nothing else so well as th: 
discovery of knowledge, unless it may have been t 
impart it. His genial and sympathetic soul won tli 
confidence and affection of his students and his fier) 
energy and perfect courage were to them an inspiration 
It is probably true that no other man at the great Uni 
versity of Wisconsin was so elose to so many of the stu 
dents as was Johnson, and he had especially designed his 
work with a view to getting into personal contact with the 
greatest possible number of the undergraduates. He was 
a thoroughly modern teacher and with his instinctive love 
for science was closely associated a sound and enterpris 
ing practical sense and he was constantly looking for 
ward to modifying the courses in the engineering schools 
With a view to making more useful men of his stu 
dents. 


It is a dreadful thing to have to record the death 
of such a man while still so young and strong. He had 


already accomplished enough to satisfy most of us and 
yet, so far as we can judge, he had just reached th. 
point of his greatest usefulness and efficiency... [t is no! 
unreasonable to suppose that in the next 15 or 20 years 
he would have done vastly more for his profession an: 
for his country than he had done up to the time of li- 
death, great as his services have been. 


Train Accidents in the United States in May.7 


re, Ist, 2.a.m., Penisylvania road, Rahway, N. J.. 
collis.on or freight trains, wrecking 10 cars. | 
Was killed. 

dn, Ist, Cincinnati, Lebanon & Northern, Winslow 
Park, Olio, a gravel train was derailed at a misplaced 
switch and the engine was overturned. Three employers 
were injured. ; 

unf, Ist, 5 a.m., Mexican National, Benavides, Texas. 
a freight train broke through a bridge which had been 
weakened by fire, and the engine and several cars were 
wrecked. ‘Phe engineman and fireman were badly injured, 

xc, 2nd, New York Central & THludson River, Clyde. 
N. Y., collision between westbound fast mail train No. 3 
and an eastbound freight which was crossing from one 
main track to another. Both engines, one mail car and 
Six freight cars were wrecked. One engineman and one 
fireman were killed, and 13 mail clerks were injured. 
The mail train was running at high speed. It is said 
that the men in charge of the freight wrongfully assumed 
that the block signal operator was protecting their move- 
ment. 

xe, 3rd, Chicago & Alton, Joliet, Ill, collision between 
a passenger train and a switching engine, overturning tle 
passenger engine. ‘T'wo cars were wrecked ; one passenger 
was injured. 

tbe, 4th, Baltimore & Ohio, Rockwood, Pa., butting 
collision between a westbound passenger train and an 
eastbound freight, both running at good speed. ‘Fhe puis- 
senger train consisted of 10 cars, occupied by Italian emi- 
grants. The baggage car, three of the passenger czars 
and a number of freight cars were wrecked. Two pas- 
sengers were killed and 16 passengers and one employee 
were injured. The passenger train was the second sec- 
tion of No. 47; the freight met the first section all riglit, 
but the second was “overlooked.” 

unx, 4th, Pittsburgh, Ft. Wayne & Chicago, Rochester, 
Pa., the engine of a passenger train, carrying workmen 
employed by the road, was derailed and overturned, block- 
ing all four main tracks. The engineman and fireman 
were fatally scalded. The engine was at the rear ot 
the train, and the single passenger car was not derailed. 

*o, Sth, 3 a.m., Detroit Southern, Cairo, Ohio, a freighit 
train was set on fire by the explosion of naphtha with 
which one of the cars was loaded, and three cars of oil 
and seven of merchandise were burned up. A brakeman 
was fatally injured. 

xe, Sth, 8 p.m., Louisville & Nashville, Henderson, Ky.. 
collision of freight trains, switching in the yard, wrecking 
five cars. The fireman and one other employee in a bridge 
gang who were in one of the cars, were fatally injured. 

*unf, 6th, Atchison, Topeka & Santa Fe, Flagstalf, 
Ariz., a passenger train broke through a bridge which had 
been weakened by fire, and the dining car, two sleeping 
cars, and one other car were destroyed by fire. One train- 
man was injured. 

re, 6th, 10 p.m., St. Louis & San Francisco, Lancaster, 
Ark., a freight train ran into the rear of a_ preceding 
freight, which had stopped to take water, and the caboose 
and three freight cars were wrecked. A man sleeping 
in the caboose was killed. 

*dn, 6th, 9 p.m., Colorado Midland, Arkansas Junction, 
Col., 18 cars of a freight train left standing on a grade 
without an engine, and without having brakes properly 
set, broke away and ran back down hill 22 miles. ‘The 
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A brakeman 





yAccidents in which injuries are few or slight and, the 
money loss is apparently small, will as a rule be omit‘ed 
from this list. The tabular record of totals is no longer 
kept, as a more complete report of the total number of acc! 
dents is published by the Interstate Commerce Comunpissio!. 
The classification of the accidents is indicated by the use of 
the following 

ABBREVIATIONS. 

re Rear collisions. 

be Butting collisions. : 

xe Miscellaneous collisions. 

dr Derailments; defect of roadway. 

eq Derailments; defect of equipment. 

unf Derailments; unforeseen obstruction. 

unx Derailments: unexplained. 

o Miscellaneous accidents. : 

An asterisk at the beginning of a paragraph indicats ! 
wreck wholly or partly destroyed by fire; a dagger indic:t: 
an accident causing the death of one or more passengers, 
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whole of them were derailed at milepost 109, and the 
wreck, which took fire from the stove in the overturned 
caboose was destroyed by fire. 

yre, 7th, 4 a.m., Union Pacific, North Topeka, Kan., an 

eastbound freight train which had stopped at a crossing, 
was run into at the rear by a following freight, and the 
caboose and three cars were wrecked. ‘Two drovers, rid- 
ing in the caboose, were killed, and seven-others were 
injured, There was a dense fog at the time. 
‘re, Tth, 5 a.m., Southern Railway, Lawyers Road, Va., 
passenger train No, 37 ran into rear of preceding freight 
train, badly damaging several cars. ‘Two passenger and 
two postal cars were wrecked and destroyed by fire. The 
engineman and fireman jumped off and were slightly in- 
jured. The freight had taken 2 siding for three passenger 
trains to pass, and to meet two trains in the opposite 
direction. After two trains had passed and the two in 
the opposite direction had also passed the waiting train 
pulled out of the siding and was struck by No. 37. 

7th, Atchison, Topeka & Santa Fe, Miller, Cal., several 
cits in a passenger train were derailed and eight pas- 
scngers were injured. It is said that the derailment was 
due to the automatic application of the air-brakes in con- 
sequence of the failure of a drawbar. 

unx, 7th, Ohio Central, Toledo, Ohio, passenger train 
No. 23 was derailed and one passenger car was over- 
iummed. The 85 passengers in the train escaped with 
slight injuries. 

“7th, 8 p.m., Chicago Great Western, Talmage, Iowa, a 
car ina freight train was derailed while crossing a bridge, 
ind, with the car next behind it, broke through the bridge. 
Oil in a ear took fire and the bridge and the wrecked 
cars were burned up. The conductor was killed. 

dr, Sth, 1 a.m., Chicago & North Western, Ames, Iowa, 
fust mail train No. 10 was derailed and four cars were 
ditched. A tramp was killed and one mail clerk was in- 
jured. The train was running at high speed and the de- 
railment appears to have been due to irregularities in the 
track, the roadbed being new. 

*ye, Sth, 4 a.m., Pennsylvania road, Logan’s Ferry, 
I’a., a freight train collided with some freight cars which 
lind been left standing on the main track and several 
cars were wrecked. ‘The wreck took fire from the locomo- 
tive and a large quantity of glass in one of the cars, being 
inelted by the fire, spread over the ground for a consider- 
_ area around the wreck. 

Yth, Southern Railway, Wilmer’s, Va., 15 cars of a 
freight train left standing on the main track ran away 
down grade, and, after running about four miles, collided 
with a work train, wrecking both, engines and several 
cars. A brakeman jumped off and was killed. Before 
the collision the work train engine had been reversed and 
deserted, and it ran some distance and collided with an- 
other freight train, wrecking several cars. 

*unx, 9th, Illinois Central, Memphis, Tenn., a mixed 
train was det ‘ailed by the breaking of the flange of one 
of the wheels of a freight car and several cars were 
ditched. ‘Lhe wreck caught fire from a pile of old sleep- 
ers, which was burning at the side of the track, and two 
passenger and three freight cars were burnt up. Two 
passengers were slightly injured. 

xe, 10th, Chicago & North Western, Hortonville, Wis., 
collision of freight trains, wrecking several cars; one 
bri ake man was killed. 

“wth, 5 p.m., Pittsburgh, Cincinnati, Chicago & St. 
Louis, Sheridan, VPa., a tank car loaded with oil, while 
being switched in the yard, was damaged by a slight col- 
lision due to difficulty in controlling the speed of a part 
of a freight train, and the car was set afire, supposedly 
by a lighted switch lamp which ignited oil dripping from 
the broken car. The car exploded and spread fite around 
so rapidly that the trainmen were overpowered. About 
half an hour after the collision another tank car, contain- 
ing gasoline, exploded with such violence that over 150 
persons, most of them spectators, were injured, and 25 
of these persons killed. The burning oil, flowing down 
toward the Ohio river, caused a fire and explosion, accom- 
panied by injuries to many persons, at a point more than 
« mile from the place of the accident. 

eq, 12th, Atchison, Topeka & Santa Fe, Revere, Mo., 
an eastbound passenger train was derailed by the — 
ing of an axle. Seven passenger cars were damaged ; 
freight car standing on a side track was wrecked. has 
passenger was injured. 

unx, 12th, Louisville & Nashville, near Iron City, Tenn., 
a work train was derailed, and the caboose was overturned 
and fell down a bank. One man was killed and the con- 
ductor and two other employees were injured. 

dn, 12th, 11 p.m., Gulf & Ship Island, Jackson, Miss., 
pissenger train No. 4 was derailed at a misplaced ‘switch, 
and the engine and baggage car were overturned. The 
engineman was killed and the fireman fatally injured. A 
min standing near the track was badly injured. 

eq, 13th, y a.m., Chicago, Milwaukee & St. Paul, South 
Germantown, ,Wis., a car in a freight train was derailed 
bya drawbar, which was pulled out and fell to the track, 
and, with nine other cars, was wrecked. ‘Three tramps 
Were injured. 

uny, 18th, Northern Pacific, Drummond, Mont., a car 
in « freight train was derailed, and one employee was 





dv, 13th, Chicago & Alton, Elwood, Ill., a passenger 
train was "derailed at a defective switch, and four cars 
fell against a bank. One passenger was ‘injured. 

"14th, Northern Pacific, Interbay, Wash., a freight 
train approaching the station at uncontrollable speed col- 
lide’ with a switching freight, wrecking one engine and 
several cars, One fireman was killed and two other train- 
mien were injured. j 

. 15th, Minneapolis, St. Paul & Sault Ste. Marie, 
Pewine, Wis., butting collision between a passenger train 


“ 


ands freight, wrecking both engines and several cars 
Ou. ongineman was injured, probably fatally, and four 
othe» persons were hurt. 

e 15th, Pennsylvania road, Marysville, Pa., a cireus 
tracy was derailed by a broken truc k, and six of the circus 
mer were injured. 


16th, West Virginia Central & Pittsburgh, Rose- 


da \W. Va., a work train, standing on a curve, was run 
mnt vy a passenger train, and both engines, one pas- 
Sel car, and several platform cars were damaged. The 
Pisssuger fireman was fatally injured, and two other 
tran nen were hurt. 

; 16th, Chicago, Rock Island & Pacific, Liberal, 
Ki a freight train was derailed and seven cars were 


ditelod: a brakeman was killed. 
¢, Lith, 4 a. m., Pennsylvania road, Jersey Shore, Pa., 
1p) onger train ran into the rear of a preceding freight, 
Whi) was about to enter a side track; the passenger 
Fin man was killed and the freight conductor was in- 
Jur 

Ys. 17th, Chicago, Burlington & Quincy, Hyannis, 
Nel butting collision between an eastbound passenger 
and +» w estbound freight train, wrecking several cars, in- 
clucig the smoking car of the passenger train. Four 
a gers aa a fireman were killed and four passen- 
sers injurec 

_ i. Great Northern, Minot, N. Dak., butting col- 
lisio hetween an eastbound passenger and a_ westbound 
freig's, train, damaging both engines. ‘The freight engine, 


having been reversed and deserted, and having but a few 
cars attached, ran down grade about two miles unattended, 
where it collided with a part of its own train, which 
had been left there; three cars of cattle were crushed, 
= the animals killed. There was a dense fog at the 
ime. 

unf, 17th, Chicago Great Western, Almoral, Iowa, a 
freight train was derailed at a washout, and the engine 
= several cars were wrecked. ‘The engineman and sevy- 

pe _trainmen were injured, the former fatally. 

18th, Atlantic, V aldosta & Western, Crake, Fla., 
a sanenans train, the engine of which had been left un- 
attended, was started in some way, apparently in con- 
sequence’ of a leaky throttle valve, and ran some distance 
to the crossing of the Sea Board Air Line, where it 
struck a passenger train of that road, overturning the 
engine and derailing two cars. 

dr, 20th, St. Louis & San Francisco, Platter, Ind. 

a passenger train running slowly on account of soft ta 
in the track was derailed and three cars fell down a 
— and were wrecked. The express ‘aeuaaies was in- 
jured. 

unx, 20th, 1 a.m., Toledo, St. Louis & Western, 
Charleston, Ill, an eastbound passenger train was de- 

‘ailed and three cars were overturned. Hight passengers 
were injured. 

eq, 2ist, Grand Trunk, Mishawaka, Ind., a westbound 
passenger train running at high speed was derailed and 
seven cars were ditched. Six passengers and four train- 
men were injured. The derailment is believed to have 
been due to a broken truck. 

xe, 23rd, Pennsylvania road, Morrisville, Pa., collision 
of freight trains in the yard; one trainman killed and one 
injured. 

xe, 23rd, Vicksburg, Shreveport & Pacific, Ruston, 
La., a freight car which had escaped control while being 
switched ran some distance down grade on the main line 
and collided with freight train No. 33, making a bad 
wreck. The engineman and fireman were injured, one of 
them fatally. 

unx, 23rd, Union Pacific, Cayuga, Neb., a freight train 
was derailed and six cars were wrecked. Two tramps 
were killed. 

re, 24th, Northern Pacific, Heron, Mont., a freight train 
ran into the rear of a preceding work train, which was 
standing at a tank, wrecking the caboose. The engine- 
man was killed and two.other trainmen were injured. 

be, 25th, Ashley Junction, S. C., butting collisjon be- 
tween engines of the Plant System and the Atlantic Coast 
Line, badly damaging both engines. Four trainmen were 
injured, one probably fatally. 

eq, 25th, Union Pacific, Uintah, Utah, a freight train 
was derailed by the breaking of the flange of a wheel, 
and 12 cars were ditched. A brakeman was injured. 

26th, Norfolk & Western, Buffalo, W. Va., a freight 
train was derailed and eight cars were ditched; one train- 
man was killed and another injured. 

unf, 26th, Chicago, Burlington & Quincy, Albany, Mo., 
a freight train running backward was derailed by running 
over a cow, and three cars were ditched. Three passen- 
gers and one trainman were injured. 

eq, 27th, Pennsylvania road, Porter’s, Pa., a freight 
train was derailed by the breaking of the flange of a 
wheel, and the engine and several cars were wrecked. 
The engineman and fireman were killed, and one other 
trainman was injured. ; 

o, 27th, Atlantic Coast Line, Manchester, Va., the loco- 
motive of a freight train was wrecked by the explosion 
of its boiler. One man was killed and five were injured. 

be, 28th, Southern Railway, Marion, N. C., butting 
collision of freight trains, wrecking both engines and sev- 
eral cars. One fireman was killed and several trainmen 
were injured. It is said that an operator neglected to 
deliver an order \to the eastbound train. 

be, 28th, Pittsburgh, Cincinnati, Chicago & St. Louis, 
Canonsburg, Pa., butting collision of passenger trains, 
both running at good speed. One engineman and one 
brakeman were injured. It is said that the collision was 
due to a misunderstanding of orders. 

unx, 28th, Chicago, Rock Island & Pacific, Avoca, Lowa, 
an eastbound passenger train was derailed while running 
at high speed (said to be faster than 60 miles an hour) 
and ran a long distance on the sleepers; but only the 
front cars were damaged and no passengers were serious- 
ly injured. 

*unx, 28th, Great Northern, Ojata, N. Dak., a passenger 
train was derailed while running at full speed, -and six 
passenger cars were ditched. The baggage car took fire. 
One mail clerk and several passengers were injured. 

be, 29th, Wheeling & Lake Erie, Kingsway, Ohio, but- 
ting collision of freight trains, wrecking both engines 
and 15 cars. One engineman was killed and one fireman 
injured. 

xe, 29th, Chicago, Burlington & Quincy, Alma, Wis., 
a gi ravel train backing into a side track was run into by 
another gravel train, and several cars were wrecked. The 
chief engineer of the road, riding in one of the cars, was 
killed, and the general superintendent and three other of- 
ficers w ere injured. 

unx, 29th, Louisville & Nashville, Oxmoor, Ala., a pas- 
senger train was derailed and four trainmen were injured. 





= 


The Shan-tung Railroad. 





The German railroad in the Chinese province of Shan- 
tung was opened June 1 from the harbor Tsingtan on 
Weihei Bay northwestward 114 miles to Weihsien, where 
are important coal mines, the opening of which has al- 
ready been begun. ‘here are 318 bridges on this section, 
of an aggregate length of 10,941 ft. The structures over 
the two widest streams are temporary, but the permanent 
structures were far advanced, June 1, and are to be 


completed by July 1 and next September respectively. The 


temporary structures have made it possible to push on 
the construction and to forward the heavy machinery 
for the coal mines at Weihsien, from which it is hoped 
to send coal to the sea next September. 

The road has been having a native passenger traffic, 
steadily, though slowly, increasing. The adjacent popula- 
tion is said to have become well disposed and to recog- 
nize the advantages of the railroad, though not all 
prejudices are yet removed. 

The earthworks and foundations of bridges are in pro- 
gress on a section of 50 miles west of Weihsien and 
it is expected to have 35 miles of it open by next Decem- 
ber. Great efforts will be made to extend the track 
as soon as possible to the 164th mile post, where a 
bridge, 1,300 ft. long must be built over the Tse-ho. 
This bridge it is hoped to complete early in 1908. But 
before that time 31 miles are to be graded from the 
site of the bridge on the other side of the river to 


Choutsun, an important silk market, which it is hoped 
to reach with the track next April. The concession calls 
for the completion of the line to Tsinanfu, very near 
the Hoang-ho, by June 1, 1904. German steamers have 
brought 21 cargoes of samantha and rolling stock for this 
railroad, including 20 locomotives, 40 passenger and 
baggage cars and 470 freight cars. 








Foreign Railroad Notes. 


Some months ago the Berlin Railroad Directory was 
entrusted by the Prussian Minister of Public Works 
with the duty of obtaining the wooden railroad ties for 
the whole State Railroad system (nearly 20,000 miles), 
and then with preserving them by the processes in: use. 
Now it is further ordered to make a special study of 
wood-preserving processes and of new methods proposed, 
and it will maintain a laboratory for testing such proc- 
esses and their products. 





Switzerland has about one-third the area of the -state 
of New York and only 3,000,000 inhabitants. Its pro- 
ducts are popularly supposed to be chiefly glaciers, ava- 
lanches and cheese; but to these, it seems, must be added 
railroad publications. An industrious librarian in Berne 
has compiled a catalogue of the Swiss railroad literature, 
the titles of which alone occupy 374 closely printed pages, 
with some 5,000 titles. 


The Swedish State Railroads have had their working 
expenses so increased since 1897 that the interest on the 
investment has been reduced nearly one-half. The gross 
earnings per mile were 21% per cent. more in 1900 than 
in 1897, and decreased very little in 1901, but the ex- 
penses per mile increased no less than 69 per cent. from 
1897 to 1901 and over 80% per cent. of the earnings in 
the latter year, resulting in a reduction of 45 per cent. 
in net earnings, which yielded 2.37 per cent. interest on 
the investment. 








A Disk for Hand Signaling. 

In a communication to the editor, which was published 
in the Railroad Gazette a few months ago, there was 
a recommendation that, in hand signaling, in the day 
time, trainmen should improve the efficiency of their work 
by using handkerchiefs, to emphasize the motions of their 
hands. In ordering that daylight motions shall be uni- 
form with those which are used at night, a decided dis- 
advantage has been introduced, for the human hand, even 
in a strong light, is much less suitably adapted to the 
purpose under consideration than is a lamp moved up 

or down or horizontal- 
<-—- ly, at night. We have 
not observed any 
marked increase in the 
use of handkerchiefs 
since the appearance of 
the recommendation re- 
ferred to, and we are 
unable to say whether 
or not the arguments 
presented found favor 
with our readers; bur 
that the principle is a 
good one we have evi- 
ee dence in the fact that 
a couple of Ohio rail- 
roads have adopted a 
metal disk for the pur- 
pose for which the handkerchief has been recommended. 
The shape of this disk is shown in the accompany- 
ing drawing, Fig. 1, which shows it about one- 
fifteenth the size of the actual disk. The Hock- 
ing Valley road has been using this signal for 
several months, and it has lately been adopted 
by the Ohio Central. Disks are carried in the 
cabooses of freight trains 
and on the engines. The 








Fig. 1.—Metal Hand Signal. 




















- disk is made of IX tin, 
fo’ C oe of stiffened by a frame of 
No. 6 iron wire. One 

© Oo side is painted white, 

with a black center, as 

oe UL shown, and the other 

© 0 side is painted red. Mr. 

M. S. Connors, who is 

Oo Oo general superintendent 

oO 00 of both of the roads 
named, informs us_ that 

he is going to provide 








metal disks for use in- 
stead of flags as markers 
on the cabooses of his 
freight trains. One of 
these “tin flags” is 
shown in Fig. 2. The 
spiral spring appears to 
be a part of the staff, 
and is inserted for the 
purpose of making a flexible support for the metal disk, 
which is heavy enough to be affected by the violent jar- 
ring of the car at high speed. The disk is made of No. 
24 sheet steel. These markers can usually be seen fur- 
ther than cloth flags, and it is expected that they will 
cost less, as one of them can be bought for the amount 
that would be required to buy seven cloth flags. By re- 
painting once a year the disk should have a long life, 





Fig. 2.—Metal Tail-End Signal. 





i EL A A lt lA ttt 





530 


Early History of the Delaware, Lackawanna & Western 
Railroad and Its Locomotives.* 


BY HERBERT T., WALKER. 





; PART VI.—-THE SOUTHERN DIVISION. 

In 1851 the company, in accordance with a provision 
of their charter, made an issue of $900,000 of 7 per cent. 
bonds, payable in 1871. The whole of these were taken 
at par by the original stockholders, 

Towards the latter part of the same year, the engine 
“Ithaca” (Fig. 2) was received from the C. & S. R. R. 
and put into passenger service, Mr. Merrill, who was 
mentioned in the description of that railroad, accepting 
the position of fireman. This engine was less satisfac- 
tory than the others, owing to the large driving wheels. 

The only obtainable account of the engine “Abington” 
is that it had an elliptical stack, that is to say, the stack 
was elliptical in horizontal section, the major axis coin- 
ciding with the longitudinal center line of the boiler. 
Whether this was designed as a wind cutter or an im- 
proved spark arrester cannot now be learned. 

The engine to come from the builders was the 
“Keystone,” arriving in April, 1852. It was built by 
William Swinburne, of Paterson, and had a Bury fire- 
box, six coupled driving wheels 48, in. diameter and a 
four-wheel truck. The cylinders were 18 in. diameter by 
20 in, stroke, pitched on a steep angle. The connecting 
rods worked on the middle pair of driving wheels, having 
their bearings inside the coupling rods. The link motion 
was of the “Gooch” design. No drawing of this engine 
The late Mr. Watts Cooke was related 
to Swinburne and had search made among his papers 
for drawings or sketches, but without success. Mr. 
Cooke stated that Swinburne was at one time a pattern 
maker in the shops of Rogers, Ketchum & Grosvenor, 
and subsequently commenced business for himself as an 
engine-builder. The building where his shops were lo- 
cated is now owned by the Erie Railroad, situated on 
the corner of Market street, Paterson, and their main 
line. Swinburne made some good engines, but failure to 
collect his debts caused him to retire from business. 

Between June 14 July 23, 1852, four freight 
locomotives were received. Their names were “Ontario,” 
“Niagara,” “Genesee” and “Buffalo.” They were built 
by Rogers, Ketchum & Grosvenor, and were all 10- 
wheelers, with six coupled driving wheels 54 in. diameter, 
outside cylinders 17 in, diameter by 24 in. stroke, and 
wagon-top boilers. Their price was $10,500 each. The 
railroad company reported that the performance of these 
” but no drawings of them can 


next 


can be found, 


and 


engines was “admirable, 
be found. 

In May, 1852, eight copper 
Rogers, Ketchum & Grosvenor for the “Pioneer, 
that the engine was still in use, and on August 18 of 
the same year an order was entered for a new single 
erank axle for engine “Lackawanna,” the old one having 
These inside-connected 10-wheelers thus 


ordered of 
” showing 


flues were 


become broken. 
gave much trouble. 

Towards the close of the year 1852, Superintendent 
Dotterer inaugurated an improved train service, as shown 
by the appended copy of the advertisement : 


LACKAWANNA & WESTERN 
RAIL ROAD. 


NEW ARRANGEMENT. 
0* and after MONDAY, October 20th, 1852, 


the Mail Passenger Train wili leave Scran- 
ton at 1115, A. M. Arrive at Great Bend at 
1 43, P. M., connecting with the Express Pas- 
senger Train East and West, on the N. Y. & 
B®: BR: 

Returning, will leave Great Bend at 3 40, P. 
M. Arrive at Scranton at 6 10 P. M. 

A Freight Train with Passenger Car attach- 
ed, will leave Scranton at 2 30, P. M. Arrive 
at Great Bend at 6 40, P. M., connecting with 
the Mail Passenger Train East and West, on 
the N. N. & E. R. R. 

Returning, will leave Great Bend at 6, A. 
M. Arrive at Scranton at 10 15 A. M. 

By order of 
DOTTERER, 

Superintendent, 

5-tf. 


D.. i. 


Seranton, Pa., Dec. 20, 1852. 


In the year 1858 two freight engines named “Wya- 
lusing” and “Pocono” were received from Danforth, 
Cooke & Co., of Paterson, N. J. They were of similar 
design to the “Ontario,” but neither drawings nor par- 
ticulars are obtainable and they will be passed over with 
some other engine of the same period, as a bare recital 
of their names and dimensions would be without interest, 


und more important matters now await our attention, 
for in the course of time the desirability of getting a 


direct communication with New York instead of the cir- 
cuitous route via Great Bend and the Erie Railroad 
began to occupy the minds of the directors. The advan- 
tages of such an extension by which coal and freight could 
be transported directly to tidewater, to say nothing of 
the time that would be saved by passengers to and from 
the metropolis, were beyond question, but the ways and 
means of accomplishing such a result were very different 
matters. The purchase of land, and the cost of construct- 
ing a railroad all the way from Scranton to New York 
appeared to be too great an undertaking to a majority 
of the directors, but the more enterprising urged that it 


* Copyright, 1902, by the Railroad Gazette. 


would be possible to make connection with some railroad 
already built in the State of New Jersey by which the 
Lackawanna trains could reach the north bank of the 
Hudson River. 


This was a practical idea, and assumed tangible shape 


in the year 1853, but, as in previous cases, we shall have 
to go back to a period long before that year in order to 
get at the origin of the railroad division about to be de- 
scribed. 

Again opening Hollister’s “History of the Lackawanna 
Valley,” we learn that as early as the year 1826, Mr. H. 
W. Drinker, an extensive Janded proprietor in the dis- 
trict commonly known as the “Beech Woods” or “Drink- 
er’s Beech,” obtained a charter for a railroad te connect 
the Susquehanna River at Pittston with the Delaware at 
the Water Gap, the course to be up the Lackawanna from 
the former point to Roaring Brook, which would take 
in “Slocum Hollow’ (now Scranton), thence up the lat- 
ter stream to Lake Ilenry, crossing the head springs of 
the Lehigh, down the Pocono and the Analomink to the 
Gap, but nothing practical was done until 18380, when 
a subscription of a few hundred dollars was obtained, 
and with this limited fund Mr. Drinker and his asso- 
ciates were enabled to employ Major Ephraim Beech, 
C. E., to run a preliminary survey over the country fol- 
lowing a line much the same as the railroad that now 
runs from Scranton to the Delaware River, but for want 
of public interest and sufficient funds nothing further 
appears to have been done with the “Drinker” railroad 
until 19 years later, when the matter was revived and 
a new charter was obtained by the Delaware & Cobbs 
Gap Railroad Co., which was incorporated April 7, 1849, 
but was not published until 1851 owing to the fact that 
the tax had not been paid subsequently. The company 
were granted a right to build a railroad beginning at the 
river Delaware at or near the famous “Water Gap” to 
a point terminating at or near “Cobbs Gap” (eight miles 
southeast of Scranton) with the right of extending the 
southern terminus of the road down the Delaware River 
so as to connect with the Belvidere & Delaware Rail- 
road, and for this purpose to construct a bridge across 
the Delaware River. 

The first meeting of the commissioners was held at 
the home of Jacob Knecht in Stroudsburg, Nov. 28, 1850, 
and the first meeting of the stockholders for the election 
of officers was held at the house of Stroud J. Holinshead, 
also in Stroudsburg, Dec. 26, 1850, when it appears that 
the Lackawanna & Western Railroad Co. were already 
interesting themselves in the project, for we find that the 
irrepressible Col. G. W. Scranton was elected president. 
After a period of over two years the L. & W. R. R. Co. 
settled down in earnest to prosecute the long talked of 
scheme, and at the beginning of 1853 the company pur- 
chased the original charter of the Drinker Ihailroad of 
Mr. Drinker for the sum of $1,000, and immediately after 
this a joint application was made by the company and 
the Delaware & Cobbs Gap Company for an act of the 
Legislature for their consolidation, which was approved 
March 11, 1853, and the union was consummated under 
the present name of the Delaware, Lackawanna & West- 
ern Railroad. George D. Phelps continued as president 
of the consolidated company and Col. G. W. Scranton as 
one of the managing directors. The books were then 
opened for subscriptions to increase the capital stock, 
which at the date of consolidation amounted to $1,441,- 
00O, and such was the confidence felt in the success of 
the enterprise, not only by the original stockholders but 
by other capitalists, that the whole sum _ required— 
$1,500,000—was taken in a few days. 

In the meanwhile Chief Engineer Major Edwin Me- 
Neil was utilizing every hour of daylight in making the 
preliminary surveys for this great undertaking, for great 
it was then, although it may not be so considered in these 
days of gigantic engineering feats. A glance at the map 
there is not a single town of any size, 
except Stroudsburg, between Scranton and the Delaware 
Water Gap. At the time the railroad was being built 
Stroudsburg was a mere village, and but few of the ham- 
lets dotting the country on the line of the road to-day 
were existing in the year 1853. The chief engineer was 
confronted by two serious problems from the beginning, 
although the difficulties were not fully realized until long 
after the work had commenced. They were, first, the 
almost interminable forests that clothed the rough un- 
dulating spurs of the Blue Mountains through which the 
line would have to be driven, with the formidable Mount 
Pocono rearing his uncompromising head as if to bar all 
progress, and, second, the peculiar obstacles encountered 
by having to draw supplies from regions remote from or- 
dinary lines of communication and from every kind of 
market, rendering it difficult of access for both men and 
materials. The soil proved to be exceedingly hard, and 
the price of labor gradually reached an unprecedented 
figure, so that at one time it appeared as if men could 
not be had at any price. However, a start was made 
by letting the grading: and masonry contracts in June, 
1853, operations were commenced in the following month 
and were continued during the rest of the year as well 


will show that 


as the severe winter would allow. 

As it was necessary to distinguish the road running 
between Scranton and Great Bend from the one in pro- 
cess of construction, the former was named the Northern 
Division, and the latter was known as the Southern Di- 
vision. 

The close of the vear 1853 is a land mark in the his- 
tory of the D., L. & W. R. R., bringing us, as it does, 
to the end of the period when wood burning locomotives 
were used exctusively, but before describing the first an- 
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thracite coal burning engine for this railroad, we will, 
with the reader’s permission and company, go back in 
our minds to the early fifties, and take a ride on the old 
Lackawanna “mail train,” so different from the new 
order of things as to have scarcely one feature in com- 
mon. 

It is night, and we are at Great Bend with the Lack- 
awanna train, awaiting the arrival of the Erie passenger 
train from New York. It has been raining all day and 
is still pouring in torrents. The Erie train is four hours 
late already, but we must wait for it, however long it 
may be, for we are here to take the passengers and mails 
to Scranton. 

In course of time, the headlight of the Erie train looms 
dimly in the distance, and on its arrival, passengers and 
mails are quickly transferred to the Lackawanna ears. 
Meanwhile, we will walk down to our engine and see 
what she looks like. The first thing we notice is the 
profusion of brass work, although it is dull and tarnished 
vy the weather, but she no doubt looks handsome when 
cleaned up. The stack and wheels appear large in pro- 
portion to the small boiler, and the six-foot gage seems 
to throw the whole machine out of proportion. The 
tender, stacked high with wood that but a short time 
since was growing in the Pennsylvania forest, has two 
brake-wheels, one on each side, for the front and rear 
trucks are braked separately. But we will not stand in the 
‘rain, for our friend, Mr. E. J. Rauch, is the “engineer” 
to-night, so we will climb up and take our places in the 
cab with him. He gives us a short nod and remarks 
that it’s rough weather, and there’s going to be no fun 
to-night for anybody. The fireman (short pipe in 
mouth) says nothing, for nobody feels like talking, and 
every one wants to get home to Scranton and to bed. 
There is no wood passer, as they are only employed on 
freight engines. 

We glance around the cab, and note how barren it 
looks. We see neither steam gage nor water glass. There 
are no injectors, no lubricators, no brake-valye—in short, 
scarcely any of the appliances for running a modern 
locomotive. All we see is the curve of the high-domed 
fire-box (studded with rivet heads) that disappears near 
the roof of the cab, and the brass casing of the safety- 
valve spring balance. There is a throttle lever, reversing 
lever, sand box rod, three or four gage cocks and a couple 
of ropes—one for the bell, the other for the whistle. 
We do not observe these details with much comfort, as, 
in the absence of a blower and the presence of a “patent 
stack” (never mentioned by engine men without pro- 
fanity) the wood fire sends considerable smoke into the 
‘ab, and it makes our eyes smart. 

Presently we get the signal to start and pull slowly 
out of Great Bend, rumbling over the wooden bridge 
that spans the Susquehanna River—now swollen and 
overflowing its banks, and begin our climb to New Mil- 
ford Summit. There is a strong side wind and the en- 
gine labors, the exhaust steam beating unevenly—for 
that blamed suspended link motion never did cut off right. 
The rain beats furiously against the cab windows, but 
Mr. Rauch cares nothing for weather, and with head and 
shoulders soaking wet, he leans far out of the swaying 
cab, keeping an unflinching look ahead, for there is likely 
to be trouble on such a night as this. Now and again 
we see his hand trying the gage cocks, his practiced ear 
telling him whether they blow steam or water. Then he 
looks into the cab for an instant, and shouts to the fire- 
man to let her have it, for we want to get some sleep to- 
night if we can. The fireman, with stooping shoulders 
and legs wide apart, jams the sticks of wood into the fire- 
box, filling every corner from fire ring to bottom row of 
flues. We look through the wet window glass, but can 
see nothing save the dull glare of the headlight, and a 
cloud of sparks, sweeping sideways and taking a journey 
on their own account over the invisible landscape. From 
the open fire-door a diverging column of light shoots high 
into the wet blackness, like the tail of a comet. By it 
we see the rocking, plunging tender, its front splashed 
with mud, which, taken in conjunction with the violent 
lurches made by the engine, leads us to conclude there 
are some soft places in the track to-night. 

If we had any say in the matter, we would suggest 
a more moderate speed, but Mr, Rauch knows no fear. 
and his voice is again heard calling on the fireman to 
keep her hot if he wants to get home to-night. The en- 
gine pitches and rolls, the cab shaking as if to knock the 
glass from the sashes. It is a marvel she stays “on the 
iron,” and occasionally we think she must surely be run- 
ning on the ties. We look at the fireman, but his stern 
face, brightly illuminated by the hot fire, shows no 
anxiety as he methodically feeds the insatiable furnace. 
Concealing our fears with some effort, and holding on 
to the side of the cab, we enquire of him about where 
we are. He replies “Martin’s Creek.” He spoke at 
the top of his voice, but his reply was just audible above 
the roar of the storm and the rattle of the engine. Know- 
ing that we have passed the summit and are on the dow! 
grade, we venture to hint something about .running too 
fast, but the fireman shakes his head impatiently; then. 
seeing we are apprehensive, he shouts in our ears that 
we shall soon have to slow down, for they are not yet 
through with the Tunkhannock tunnel (they’ve been 
long enough over it, damn ’em) and much time will ,be 
lost on the switchback and zig-zag track over Tunnel 
Hill. ‘The speed appears to be increasing, and holding 
still tighter to the cab, we begin to wish we were back 
in the passenger car instead of on this fearful machine 
that seems to be doing its utmost to destroy itself. 

Presently Mr. Rauch sees a far distant speck of light 
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that appears to be on the track. It is so small that at 
first he pays little attention to it. It does not move—as 
it would were it intended for a signal, and, for a few 
moments he is in doubt. Suddenly the impulse seizes 
him to stop the engine, for something tells him that he 
must pull up short of that little light. He slams the 
throttle lever shut, sounds the whistle, reverses, and gives 
her the sand, the fireman applying the brakes with all 
his might. These movements are performed in less time 
than it takes to describe or indeed to read them, and we 
lean out of the cab, oblivious of the rain, to gaze at 
what Mr. Rauch is looking at. 

As we draw near to the light, which is on the ties 
and remains perfectly stationary, the headlight of the 
engine shows us the ghostly figure of a man standing 
between the rails, bareheaded and waving his hat. The 
figure, spectral at first, is now revealed as a farmer with 
hair, beard and clothes streaming with the driving rain. 
IIe places his hat upon his head, picks up the light, and 
steps forward to meet us, just as the engine stops, when 
Mr. Rauch thunders the inquiry : 

“What’s the trouble there?” 


————_—_—} 





men of his time) concentrated all their energies to bring 
about the development of this important part of their 
trade. Accordingly it was determined to awaken public 
interest in this class of fuel by advertising it in various 
ways and by distributing free samples. It must be re- 
membered that there was much prejudice against an- 
thracite coal, and it was not by any means used so gen- 
erally as it is now. This prejudice had to be over- 
come, and carloads of coal were actually given away 
in order to induce parties to give it a trial. With regard 
to burning it in the locomotives there was a divided opin- 
ion, a majority of the directors not being in favor of it 
for that purpose, as it was thought it could not be made 
to burn with sufficient rapidity in the limited size of the 
fire-box of a locomotive engine. But, as Superintendent 
Dotterer pointed out, M..aolland and Ross Winans had 
already built successful hard coal burners, and there was 
no reason why similar engines could not be constructed 
for the D., L. & W. R. R., and, as the poor policy of buy- 
ing wood for fuel while good coal was waiting in the 
company’s mines began to be apparent, it was ultimately 
decided to try one anthracite coal burning freight loco- 





























ness were $191,920.61. Deducting the total expenses of 
operating, repairs of the road, repairs of machinery and 
cars, superintendence, etc., which amounted to $95,653.65, 
a balance of $96,286.96 remained as net revenue to the 
credit of the general income of the company. The net 
revenue from the Coal Department was $75,945.09. 

The contract with the Post Office Department provided 
that the company were to receive as compensation for 
‘arrying the mails the sum of $2,500 per annum less 
one-seventh for Sundays omitted, at which rate the 
amount was $2,142.86. 

There were no Sunday trains, but the day of rest was 
generally put in on repair work, so the employees, especial- 
ly the enginemen and machinists, had little relief from 
labor, although this was against the wishes of the Scran- 
tons and some of their brother directors. 

The “Anthracite” was completed in April, 1854, Watts 
Cooke being at that time assistant superintendent in the 
works of Danforth, Cooke & Co., and having more or 
less to do with the erection of the engine. Fig. 15 shows 
the engine as originally built. A glance at the drawing 


will reveal to what extent Dotterer’s “suggestions” were 





Fig. 15.—Delaware, Lackawanna & Western Railroad First Hard Coal Burner, 1854, 


“Wall, Mr. Ingine-eer,” replies the farmer slowly, “I 
reckon you'd better git down and see, for I don’t know 
as this yer bridge is quite safe.” 

Mr. Rauch swings himself off the engine, as we do 
also, and, wading along the track we all follow the farmer 
carrying his light—which proves to be a little lantern 
with a tallow candle, used by country folk in bygone 
days. 

The man walks on a few yards and then stops, when 
Mr. Rauch suddenly starts back, exclaiming : 

“Bridge! Why man alive there is no bridge. What’s 
become of it?’ 

“Dunno,” replies the farmer, rubbing his face with a 
red handkerchief, “guess it’s down stream.” 

Conductor and brakeman now arrive with lamps, which 
are held over the yawning chasm, showing us the bent 
and twisted rails disappearing in the roaring torrent be- 
low, with every scrap of woodwork.washed away. As 
we turn to thank the farmer, Mr. Rauch asks him: 

“Why didn’t you wave your lantern? It’s a wonder 
I stopped.” 

“Lantern!” exclaims the farmer, “be jocks, I was 
waving my hat, and didn’t think of the lantern.” 

Iivery one feels relieved to think we are not in the 
bottom of that mountain torrent, and even the grumbling 
passengers are disposed to admit that matters might be 
worse, and the discomfort of spending the night in the 
train falls into comparative insignificance. 

The name of that old farmer has been forgotten, but 
the way in which he saved a trainload of passengers 
on that black night at Oakley’s trestle, with his little 
lantern, deserves to be recorded, 

We will now resume the important matter of the in- 
troduction of hard coal burning engines on the D., L. 
& W. R. R., bearing in mind that for the year 1853 the 
outlays for construction and equipment had been very 
heavy, the actual cost haying far exceeded the original 
By the end of the year the total disburse- 
ments for construction, right of way, buildings and con- 
tingent and office expenses, with the amount expended 
towards the construction of the Tunkhannock Tunnel 
(hot then completed) was $2,162,048.75, and the cost 
of equipment comprising 18 locomotives, 10 passenger 
and baggage cars, GO house and platform freight cars, 854 
coal cars, machinery and tools for the machine and car 
shops was $395,724.64. ‘Lhe amount expended up to the 
end of the year 1853 in the purchase of coal lands and 
the cost of opening and working the mines was $145,- 
422.01. The company originally worked their own mines, 
but it was subsequently (January, 1853) deemed expe- 
dient to have the work done by contract. The item of 
wood for the locomotives was a considerable one, two 
large wood sheds being located at Tunkhannock and 
Clark’s Summit, but the supply was very irregular, the 
contractors being a shiftless class of men, and the wood 
Was often delivered in a green or unseasoned condition 
With the inevitable result of lack of steam and_ train 
delays. 

For this and other business reasons it became evident 
that anthracite ‘gil would have to receive even more 
attention than it had, and the Board of Managers, headed 
by Col. G. W. Scranton, with William E. Dodge and 
Moses Taylor (who was one of the shrewdest business 


estimates. 


’ 


motive, and, as the wood burning engine “Wyalusing’ 
built by Danforth, Cooke & Co., was satisfactory, it was 
thought well to give another order to the same firm. By 
the courtesy of the late Mr. Watts Cooke a copy of the 
order as it appeared in the books of Danforth, Cooke 
& Co. is here given. : 
OcToBER 19TH, 1853, 

By the Delaware, Lackawanna & Western R. R. Co., 
per George DD. Phelps, President. Letter of the 18th 
inst. : 

“One locomotive engine, with boiler suitable for burn- 
ing the Scranton anthracite coal, with six driving wheels, 
outside connected, and fitted with pilot, sand box and 
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“Anthracite” in July, 1854, 


pipes, spark arrester, jack screws, wrenches, set of oil 
cans, lantern and stand, snow scraper and an eight-wheel 
tender, warranted to be equal in power and speed to the 
‘Anthracite’ now building by you. The name of the ‘An- 
thracite’ to be changed to ‘Pocono,’ and this engine to 
be named the ‘Anthracite.’ Engine to be delivered at 
Great Bend, they paying the freight on the New York 
and Erie Railroad. Terms cash, or six months notes, 
adding interest at 7 per cent. 

It thus appears that the wood-burning engine “Pocono” 
had been named “Anthracite” but the railroad company 
ordered the names transposed. It is evident that the 
design of the engine was left largely to the discretion 
of the builders, but Watts Cooke stated that Superinten- 
dent Dotterer made many suggestions during the pro- 
gress of the work, 

This brings us to the close of the year 1853, when the 
engine re-named “Pocono” was delivered and the “An- 
thracite’’ was in course of construction, as shown by a 
note in the railroad company’s first annual report stating 
that, “The company have now nearly completed a model 
engine of great power, constructed for burning anthracite 
coal; and should their anticipations in this respect be 
realized they design at once to order several more of 
the same character. 

During the year 1853, 48,726 passengers, about 100,000 
tons of anthracite coal and 10,000 tons of iron as well 
as 34,000 tons of other freight were transported. The 
gross earnings from this branch of the company’s busi- 


embodied in the design, and how much he was influenced 
by his friend, Millholland, for it is evident that the 
engine was of the Millholland “Pawnee” class of 1852, 
several of which were then at work on the Philadelphia 
& Reading Railroad. The leading dimensions of *An- 
thracite’ were: Cylinders, 17 in. diameter by 24 in. 
stroke; driving wheels, 51 in. diameter; leading wheels, 
30 in. diameter. The wheel base was rigid, the leading 
wheels not being in a truck. The fire-box had 28 sq. 
ft. of grate surface. There were two sets of flues, a 
combustion chamber being located in the barrel of the 
boiler, similar to the Webb engines now running on the 
London & Northwestern Railway. This intermediate 
combustion chamber is shown in the drawings of Millhol- 
land’s patent dated Feb. 17, 1852. The boiler was 48 
in. diameter. The frames stopped at the front of the 
fire-box, which was about 6 ft. 6 in. wide at the bot- 
tom, this being an early example of a “wide fire-box” en- 
gine. In describing some later engines, we shall again 
refer to this important matter. 

The coupling rods of the ‘Anthracite’ 
with bushings, but the idea was not new, they having 
been used by Winans as far back as 1835. The engine 
driver’s cab was mounted on the fire-box and the throttle 
lever worked on a notched quadrant, the rod passing 
to the outside of steam dome as shown. The throttle 
valve was of brass, working in a cast-iron casing. Some- 
times it leaked, and sometimes it got jammed, giving 
much trouble. The exhaust was variable and of the 
solid plug type, it was operated by the bell crank brack- 
etted to the smoke-box. 

The engine was a poor steamer, the fire-box being too 
small, and the water spaces too narrow, causing the water 
to leave the sheets when the engine: was working hard. 
The stack had a grating of iron bars laid across the 
top and as the blast had to be very sharp to get the 
engine to pull anything of a load these bars were quickly 
cut out and much fire thrown, to the damage of property 
along the Jine. This sharp blast also pulled coal out of 
the fire-box through the first set of flues, where it would 
get lodged in the combustion chamber, and there remain, 
thus stopping up about one-third of the flues. There 
was a man-hole (not visible in the drawing) for remov- 
ing the ashes from this chamber. 

The tender was of a pattern used by Winans for his 
“Camel” engines. It had a roof for the protection of the 
fireman who worked here alone, the engine driver having 
a cab to himself. This arrangement did not suit the 
men, as they preferred to be together. Under the above 
mentioned roof there was a platform on a lower level 
than the tender frame for the fireman to stand in when 
he was firing. This place was generally called the pit, 
but with a grim humor not uncommon in railroad men, 
it was likewise known as the “kitchen,” for as a mat- 
ter of fact more than one poor fireman has been roasted 
to death in these miserable contrivances. The tender 
was connected to the engine by a drawbar coupled to 
the bottom of the ash-pan, which was re-enforced by a 
brace in the form of a V, the open end being bolted to 
the bottom part of the frame. At each side of the apex 
of the V there was a jaw admitting the drawbar which 
passed under the tender pit to a framework extending 
across the tender frame—part of it can be seen in front 
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of the Jeading truck wheel. If there was a collision and 
the fireman did not jump out of the pit in time, the 
chances were that the tender would break up the wooden 
pit frame and jam the man against the boiler head, hold- 
ing him there, with the result above described. The only 
way to clean out the ash-pan was by the side openings, 
as shown. 


It was decided that Watts Cooke should take the en- 
steam to Scranton, and some time in the 
week of May, 1854, they left Paterson on the Erie 
Thomas Humblebee driving the engine, and 
William White acting as fireman. It was an anxious 
time for Watts Cooke, for he found, on taking some of 
the sharp curves which abounded on the old turie Rail- 
that the engine would not track well, and when 
Cochecton it ran off the rails. No great damage 
however, except the bending of the heavy draw- 
bar, which Mr. Cooke and his men took out with much 
and, building a fire of hemlock bark from the 
they straightened it out. Then getting the engine 
jackscrews, they went on their way (not re- 
and arrived at Scranton on May 10. The “An- 
ran-of€ the track on other occasions and after 
Watts Cooke returned to Paterson, and, 
with his brother John, built a truck, illustrated by a 
longitudinal section and end view in Fig. 16. The frame 
was simply two wrought-iron side bars with jaws to hold 
These frames were connected together 
rivetted top and bottom, said 
cast-iron rings in the center for the 
forming part of the saddle that 
the center pin passing through 


gine under 
first 


Railroad, 


road, 
near 
was done, 


labor, 
woods, 
on with 
joicing ) 
thracite” 


a few trips, 


the journal boxes. 
by plates of boiler iron 
plates having twe 
reception of a sleeve 
supported the smoke-box, 
the sleeve, and the single equalizer which was centrally 
The rested on the central 
which was connected at either end by hangers 
the ends of said springs resting on the 
above the journal boxes. The truck 
appears to 


located. saddle sleeve thus 
equalizer 
to the springs, 
frames immediately 


had thus two springs and one equalizer. It 


have given satisfaction, but the design was never re- 
peated. 
With the truck, the engine tracked well enough, but 


as it did not steam well, the combustion chamber was 





present and future needs. The present force of between 
3,500 and 4,000 will be largely augmented and the ca- 
pacity of the plant considerably increased. 

In the shops attention was attracted to locomotives 
for export that were under way, there being an order of 
72 for Japan and 14 for South Africa, the latter of 
which are being equipped with copper fire-boxes. Wide 
fire-box locomotives similar to the types on exhibition at 
the convention were noticed in the erecting shop. 

The party left Schenectady for the return trip to Sara- 
at 4:30. The excursion was in charge of Mr. J. ¥. 
General Superintendent of the works. 


tog: 
Deems, 


A Canesten: of - Rolling ‘Stock. 


A comparison of rolling stock practice in India, 


-America, Great Britain and Australia is contained in a 


paper entitled “Standardization Considered in Connection 
With India Railway Rolling Stock Practice,” by Lieut.- 
Col. Gardiner, R. Ei. (retired), chairman of the Madras 
Railway Company and formerly General Manager of the 
Kast Indian Railway. The paper has been privately 
printed and circulated among the author’s friends. Com- 
paring the standard (5 ft. 6 in.) gage railroads of India 
with the standard (4 ft. 8% in.) gage line of Eng- 
land and America, Col. Gardiner gives the following fig- 
ures for locomotives without tenders: 








Ameri- 
ioe. English can. 

Heaviest axle load, tons.... 18.65 23.44 
Av’ge gross weight, passenger, tons 43. 6 51.80 72.12 
Av’ge gross weight, goods, tons. 39.0 48.59 80 to 85 
Av’ge heat’ g surf., passenger, sq. ft. 1, 216 1,497 _— 
Av’ge heat’g surf., goods, sq. ft... 1,276 1,427 : 
Av’ge boiler pressure, Ibs...... +. sae 180 195 
Av’ge tractive power, pass., tons.. 5.55 6.46 8.32 
Av’ge tractive power, goods, tons. 7.75 7.79 8.32 


Comparing the Indian meter gage (3 ft. 33¢ in.) with 
the Colonial 3 ft. 6 in. gage, the following results are 
given: : 


Indian. Colonial. 
Heaviest axle load, toms..............02- 8 11.80 
Average gross weight, tons......... rn eS 45 
Heaviest weight, tons..........+0- Patate tre 32 51 
Average heating surface, sq. ft..... cio ienaiere ee 1,123 
Average boiler pressure, Ibs............-. 167 ply g 
Average tractive power, tons............. 4.55 7.32 


dence to economy in engineering construction and main- 
tenance and to limit the earning power of the line by a 
restricted expenditure on the road. American practice, 
on the other hand, has for long recognized the pre- 
eminent importance of the haulage factor and home prac- 
tice appears now awakening to the same fact. It is to 
be hoped that those responsible for Indian policy in this 
respect will think again before allowing restrictive con- 
ditions imposed in the interests of the road to unduly 
interfere with the progressive spirit of the present day. 
The lowest railway freight rate in the world for long-dis- 
tance coal traffic (believed to be charged on the Ameri- 
can railways) is understood to be 7/,sth of a pie per 
maund per mile, which, translated into English terms at 
the exchange of the day, is equivaJent to half a farthing 
a ton-mile. Such a rate is only achieved in America by 
the handling of 3,500-ton traing with powerfyl engines, 
having axle loads up to 23 tons and wagons with 16%4- 
ton axle loads and gross loads of 2 tons per foot run. 
India needs cheap inland transportation quite as badly 
as America and if it is to attain it the powers that be 
must not only allow but encourage Indian railways to 
emulate American practice.” Col. Gardiner also ex- 
presses himself strongly in favor of the fitting of the 
freight cars of Indian railways with automatic brakes. 
He emphasizes “the very great advantage of shortening 
the heavy trains of the future by adding to the permis- 
sible width of the stock,” so as to bring this up to 
American and Continental (i. e., Huropean) standards. 











Ten-Wheel Passenger Locomotives—Central Railroad of 
New Jersey. 





The accompanying illustrations show one of 25 10-wheel 
locomotives recently built by the American 
Brooks Works, for the Central Railroad 
of New Jersey. Several of these engines are now being 
used in suburban express service. They are designed to 
burn fine anthracite coal and have wide fire-box with a 
grate area of 67.7 sq. ft. 

The cylinders are simple 19 x 26 in., 


passenger 
Locomotive Co., 


and have piston 














Ten-Wheel Passenger Locomotive for the Central Railroad of New Jersey. 


Built by the Brooks Works, 


fire-box substituted. Mr. 
Rue Manufacturing 
this engine for three years. 
Mr. Colvin given the writer much information re- 
garding these early engines. In 1857 the engine was re- 
built, and the cab was put forward, surrounding the 
steam dome. A blower was also put in, for in its ab- 
the only way to get a. draft when standing was 
to disconnect the valve stem from the rocker, and place 
the valve in a midway that steam would 
blow through the ports and up the chimney. The engine 
rebuilt in IS72, and is still running, with 
and fire-box for burning fine anthracite coal. 
(l'o be Continued.) 
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Was entirely 
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The Visit to Schenectady of the Master Mechanics. 

As in previous Schenectady Works of the 
American Locomotive Company extended an invitation to 
ihe members of the Master Mechanics’ Association to 
Tuesday, the 24th, the day 
convention. A special train on the Delaware & 
Saratoga at 1 and on arrival at 
Was served on tables in the new 


years, the 


visit the plant on second 
of the 
Lludson left 


Schenectady 


o'clock 


luncheon 


boiler shop, which is under roof, but in which none of the 
tools have yet been installed. Some 3500 guests were 


provided for and after the luncheon the party was di- 


vided into small groups and taken in charge by a recep- 


tion committee of the employes, who conducted them 
through the various departments of the works. 
The plant is being extended, two large new buildings 


construction. One is the boiler shop 
both buildings being 225 x 675 


The equipment from 


in course of 


a foundry, 


being 
and the other 
ft., of steel and brick construction. 
the old shops for these two departments will be moved 


into the new buildings and new tools and: machinery 
added to make the equipment complete. The enlarge- 


ment of the plant is across the canal from the old works 


and a large tract of land some 70 acres in extent has 


been bought by the company to be used in providing for 


“The chief fact prominently brought to notice in these 


figures,’ remarks Col. Gardiner, ‘is the great inferiority 
in ‘axle loads, gross weights, heating surface and tractive 


power of the Indian engines of both gages. Comparing 
gross weights of American, Hnglish and Indian broad- 
gage railways, it is known from other available statistics 
that an American 4 ft. 8% in. engine runs up to 140 
tons in weight and hauls 3,500 tons. English locomo- 
tives weigh as much as 107 tons, whilst Indian engines 
are not allowed more than 86 tons and haul in practice, 
maximum of 1,200 tons only. Again, a Colonial 
engine weighs 51 tons, versus an Indian meter 
and its tractive power is probably at least 
Thus the Colonial gage, only 6.7 per cent. 
takes an engine nearly 60 per 


say, a 
3 ft. 6 in. 
gage of 32 tons, 
as 8 to 5. 


wider than the meter gage, 


cent. heavier and actually 8.5 per cent. more than the 
5 ft. 6 in. gage, and nearly equal to that of the most 


6 in. engine. In the same way, although 
the 5 ft. 6 in. gage is 11.7 per cent. larger than the 4 ft. 
S14’ in. gage, the engine for the former is nearly 25 
per cent. lighter than the heaviest English engine and 
nearly 63 per cent. lighter than the heaviest American 
Again, though there is not much difference in the 
English and Indian broad-gage 

actually averages 50 per cent. 
higher than the Indian. As regards wagons, American 
best practice per foot run is 66 per cent. better, some 
of the ore cars even going as high as 214 tons per foot 
run and the best English 4-wheeled practice is 11 per 
cent. superior, although their gages are 11.7 per cent. 
worse than the Indian 5 ft. 6 in. gage. American goods 
axle loads, moreover, go as high as 161% tons per axle and 
these loads, as also the heaviest engines, are daily run 
over roads laid with 85-lb. rails.” 

The reason why India is so far behind in rolling stock 
practice is, in Col. Gardiner’s opinion, that in that 
country “the policy of fitting the road to the stock as 
the most important feature in successful railway work 
has never been given the prominence it deserves and 
which has been accorded to it elsewhere. The tendency 
has always been, on the other hand, to give undue prece- 


powerful 5 ft. 


one. 
tractive powers of the 
engines, the American 


AMERICAN LOCOMOTIVE CoMPANY, Dunkirk, N.Y. 


valves. The valves are inside admission, 1144 in. steam 
lap, line and line on exhaust edges, and 584 in. travel in 
full gear... The drivers are 69 in. outside diameter, the 
total heating surface is 2,187 sq. ft., and the working 
steam pressure 210 Ibs. per sq. in. 

The total weight of engine is 161,000 Ibs., with 120,000 
Ibs. on drivers. The weight of tender, loaded, is 106,000 
Ibs. These proportions give a journal load of z20,000 Ibs. 
per driving wheel axle. 

All wheel centers are of cast-steel. The tender is of 
the 8-wheeled steel frame type with steel channel under- 
frame, and all metal standard trucks of the C. R. R. of 
Nid. 

A general description of the locomotive follows: 


NED as odiinia picie ay eae ws seiuselareelalstetar tera eerera Fine anthracite 
Weight on drivers acetae ais op iors biker oriveceie Oyeibe ee 12 Ibs. 
Weight on truck wheels ............-08. sreneieetens 41,000 Ibs. 
Weisnt, tOtAl  o...¢i60% 0-0-8 Ree ese re Scerics 161,000 Ibs. 
WVGTIOL POMGOE OGG OE ones 6.5. c:s6se cane teccie sis kro vaiene 106, 000 Ibs. 
General Dimensions. 

Wheel base, total of engine....... ROS ataars sovec cme 20, 256. Ip. 
WV AUDOR TO, LEUCINE ao 6. 3. ¥.55s0 45 crbrore's wipers soiaS.s ake ee. es aks 
Wheel base, total (engine and tender).........51 ft. 9% in. 
TAORMER OVOF BIL, GIMME oon cc cee vnc scenes cocscee £6. & Mm. 
Length over all, total engine and tender......... 60 ft. 5 in. 
Height, center of boiler above rails......... .. 9 ft. 514 in. 
Height of stack above rails......... $46: Mee accede ft ar 18. 
EIGRUINS GUIFACE; TTC-BOK os os ciccccs oe 0s se eee +e eae a. ft. 
FIGRCING BUTEACE), TUDOR 0. oc 0 c.occ-0ct es ge ee 00 «isco 8, 26. 
TROAUING SUTIACE, TOTAL 6.6.0. 60.06 os. e06 $8 eu iee amie 2,187 sq. ft. 

MGM ERROR w5!.0 0) aie 05 /6%as cis ease Rial SRNR sq. ft. 

Ww heels and veniewun 
IDPIVEPS, NUIMDEE so siw0 ccs 5 0% pret ece(Gues ako PC eee te 
WONSVCIE, MERADEE? «ose Goo o:5:Swe es se oc wa 0s 8 ere Seemtaetace 69 in. 
Drivers, material OF Centers. -0.60.4.<.005 6000 -Cast steel 
Truck wheels, diameter......... Ba) eh O SLs ws ON oA en 36 in. 
Journals, driving axle, sIZC...........06css> coscces Oe Ral M. 
Journals, truck axle, size..... Barbs ecace artes er Sata gates 5144 x 12 in. 
C ylinder rs. 
Cylinders, Giameter ....06se aid as Sdn 15"e) 5n0 8 uraoe 
WAGIOT, BINORO  scivic na s'0'0 6 5 00000 a ieramkcaneca Ce ROwa wawumloa 26 in. 
Piston TOG, Giameter. o.co.c kc cs cee a weateubnre ie S eceieee -..3% in. 
Main rod; length center to center....... sla eiceies SO bes Ee 1G. 
Steam ports, length Swe be chau ae as es ag wae rere: a 
Steam ports, width ....... WaeatvVcetes Sel rr nee ae 
PISRBUSt OTH, TORK ATER. 6 6 o6 56.5 60 csc cs sis ...65 sq. in. 
Valves 

Ue ee ae ree ee I 
CPOBIORE TIBVOL a: 5.500.000 + 5.4 5:6 010 Verrre ere e 
Outside lap (exhaust) fF ore ern oleelary eee eT TEE el 


Inside lap (steam)........ 
Lead in full gear....... wee ex 
Lead, constant or oT PV agPOUR ls SORA SR Gal ee a? . .. Variable 
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Boiler. 
Type of Saiees tint Kspase net rad Sn 4a vedas et sins 5 OO top 
Working steam pressure. .........eccccceccccceccetlO Ibs, 
Material in barrel .... ap cedacaste on cek el TOE 
Diameter of barrel REEOMBY cn cs:o0.0'c Sele 5 0 rrr 
Seams, kind of horizontal............... Corre .Sextuple 
Seams, kind of circumferential........ eistaieie eee 6 9:6:y Eee 
Thickness of tube << es RN ep ee -% in 


«rown sheet stayed with ‘Radial. stays 








Dome, diameter ........ Vecoew aces n. 
Di aco noe keane Scaaia ore Weim: Wier eta ra Re Ole asa e ee ne es 
WHdEiis ss 5 rerio. cs Prepon cuce re pe Gone see ose t hte Malle 
Depth, ELOME oss ac ticecies vive re PO re ee we 
PIRES DREN oleae o.oo coms e hee 5 6a OR CHASE 80. aie 6) wal ee 
WIGROMERES, fics cep atele nes aaaulas wale haha Meal eeceme Steel 
Water space, width. ‘Front, “4/in.: ; sides, 6 in. ; back, 4% in. 
Grate, Rimd Of... 5.<.6:000 lear a ears Rocking and water tubes 
Tubes 
Nite 5 cievero iene ceiereure Kae wemaexwnetieatd nee ae 
MGTGRIBD 6 n.6:kici.00/0'6- Peer rey rere ee ( ‘hat coal iron 
CO IO ee cc cies che ccin cc enteeseseueess in. 
Length over sheets........... SU veers aie tee 10% in. 
Smoke- ee: 

DIRE cescre etc avee es aes OR TIO OC ee 65 in. 
ee ee eee Suis, Ue,e a Wee Sree © haces aioe oe ae eee 
Other Parts 
Exhaust nozzle ......... Pee Tee ee ge pion eat aed . .Single 
PIEMAUSU TOBBIO oo cveccicc cccee as EPO ey EE EEC Permanent 
WCHAUEE OMEie. GIMINGIOR 6. os. c)eee dss weseacns cones me he? 


Exhaust nozzle, distance of UE below center of began ‘on, in. 
Netting, wire or plate.. . Wire 





Notitie fine OF DIGG. ..6 es cc cess cere mes Caras 2% in. 
SURG occ oreccies a gvieee si decic ins . Taper 
Stack, le¢ ist’ diameter 15 in. 
Stack, greatest diameter ....<.scccecsss ERA e eT AT oe 
Stack, height above smoke-box ....... CRN oor Bees 2 ft. 9 in. 











Fite 80% 109" HW nnside ( Fritgs. 


The Master Mechanics’ Convention. 


(Concluded from page 525.) 

is a necessity for running one or more engines around 
the others. If we have but one track into the roundhouse 
over the clinker pit, this cannot be dome, and it may 
easily happen that some important train may be held 
there from 15 minutes to an hour, to get the engine over 
the clinker pit. If there are two tracks over the clinker 
pit, this matter is very easily handled. 

Another matter in connection with clinker pits, well 
worth considering, is a track for cinder cars long enough 
to hold cars for a day’s supply of ashes. This takes the 
clinker pit a little distance farther from the roundhouse 
but enough can be saved by it to more than pay for 
this. If the depressed track will hold only three or four 
cars, it is necessary to hunt up a switch engine four 
or five times a day to get out the ash-pit cars and set 
others in. Ifthe location is favorable it is a good plan 
to have it long enough and the grade such that the day’s 
supply of cars can be on the uphill side of the ash-pit. 
Then as a car is filled with ashes it is simply dropped 
by gravity and another car from above the pit is dropped 
into its place. 

Another matter is the location of the ventilators over 
the track in the roundhouse. It ig not unusual practice 
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locomotive is ready to be fired. You can easily see when 
a system pf that kind is carried out in detail, the large 
amount of time which is saved, the greater information 
which everybody has and the greater certainty of opera- 
tion. 

Mr. F. F. Gaines (Lehigh Valley)—-Regarding the 
wooden smoke-jacks lined with lead, I ask the members 
of the Association if they have found them charred under 
this lead lining? Objection has been made to them on 
the ground that they are not safe, at least the insur- 
ance underwriters will not allow them to be used. There 
are severa] arrangements for drying sand by both the 
steam and stove, but I do ‘not see any mention made of 
the fact which has been brought forward recently that 
the use of a stove in drying sand burns it and drives out 
the water of crystallization, and the sand when so dried 
loses a great deal of its abrasive properties. 

Mr. Robt. Miller—I would say in regard to wooden 
smoke-jacks that our experience with them has hardly 
been satisfactory. We have had a number of cases on 
each of our roundhouses, where the wooden jacks are 
used, of their taking fire. I would not like to recommend 
the wooden smoke-jack as being the best thing for a 
roundhouse. 

We use a locomotive boiler for the heating of water 
for the washing out of our boilers in the roundhouse, 
and in connection with that we have an extension boiler 
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“ Tender. 

MULE! Vous wieravereterdarer diet eteea ¢ abate eter dye ant rere rere . 8-wheel 
Birk capacity for water.......... 4 (seg cee ereee em me 
Cont ¢ capacity ...... Serer eee va nna 068 oe Sa 
Kind of material in tank. SE EET ER eR Oe ones © sees 
Thickness of tank sheets. Wek werttle dard en icua on neccteg te 
Tyee of under-frame..........++.e0- Steel channel 
Type of truck..... eg ekeigh reas ae Met al, R. R. Co.’s standard 
[vse of truck spring.... 20000000... Lehane Triple elliptic 
Dinmeter of truck wheelS..........cccccccccocceece 33 in. 


Di meter and length of axle journals. . Foe ca ge oe eA he 





Distance between centers of emi ew we Heesiews.cue sO ae 
Diometer of wheel fit on axle. agtivans eranrer ye ee . .6% in. 
pial meter of center of axle Patbecn mutes 5% in. 
he, eth of tender frame over bumpers. La weniia at 21 ft. 1% in. 
ae sth of Ee ARs ee tenehss reset eases e4 sam ft. 6 > 
With of tank. ask’si 6.64 geile acerg See 


Heicht of tank, not including coilar..................5 ft 


to have these ventilators between the pits. If the ven- 
tilator is located over the pops or steam dome, over the 
center of the pit, almost all the steam will be taken from 
the roundhouse. 

Mention is made of a pipe about the roundhouse, 
through which the locomotives can be blown off. The 
largest diameter of pipe mentioned for this purpose is 5 
in. I will be glad to know if any experiments have been 
made to determine how long it takes to blow off an engine 
through a 5-in. pipe. I thought at one time that we were 
doing a great deal when we put up a 4-in. pipe in-the 
roundhouse for blowing off steam, but I found it was a 
waste of time and money. It took us much longer to re- 
duce the pressure through a 4-in. pipe than when the 
steam was allowed to escape out of doors. 

In connection with the sand house, the plan submitted 
by the committee contemplates unloading the sand on 
to the ground floor of the sand-drying house. The plans 
from there on are very complete and labor saving in that 
the sand is elevated by compressed air and delivered to 
locomotives much as water is. It occurs to me that it 
would make the plan much more complete and econom- 
ical if the sand was loaded from the end of the coal 
trestle into a bin above the stoves. 

I want to call attention to the importance of organiza- 
tion and system. That is more vital than the arrange- 
ment of the roundhouse itself. I have in mind a round- 
house in which the roundhouse board has a number of 
extra columns, and by extra columns I mean such as 
are not on the usual roundhouse board, and not shown in 
any of the samples I find in the report. There is a col- 
umn on which the call-boy makes his mark when he 
has called the engineer and fireman. There is a column 
on which the machinist makes his mark, indicating his 
work is done on the engine opposite this mark. And so 
there are various columns for the different branches of 
work necessary to be done with a locomotive before it is 
ready for service. The consequence is that the round- 
house foreman can tell you at once when such and such 
an engine will be ready, simply because the marks upon 
the roundhouse board tell him how the work is progress- 
ing. One of the details in this system is a fair sample 
of all the rest. Ag soon as the flue man has inspected 
the flues of an engine and has put the fire-box in good 
shape, he puts a circle on the inside of the fire-door. The 
fire lighter coming around to get the engine ready for ser- 
vice does not have to hunt up the boiler man or the round- 
house foreman or anybody else. He simply looks at the 
door, If the flue man’s mark ig there he knows that 


extending out from the smoke-box end of the water heat- 
ing boilers with tubes similar to boiler tubes to carry the 
smoke and heat through this sand-drying boiler. There is 
a hopper on top of the boiler. The sand is shoveled into 
that hopper from bins, and as it passes down between the 
tubes it is thoroughly dried from the heat of the water 
in the boiler, so that we are saved the expense of fuel and 
the keeping up of stoves. This has been very successful 
in supplying sand for the outgoing of 70 or SO engines 
in the 24 hours. The sand in passing through this boiler 
drops into a sand reservoir and from there is carried into 
a tub and supplied to the locomotives by gravity. We 
have found this very economical and very satisfactory, 
and the sand in no case is over-heated or burned, as is 
often the case when stoves are used. 

Mr. W. D. Robb (Grand Trunk R. R.)—I have found 
that to get sand properly dried so that it will not clog 
or cake in the box it is necessary to burn it and heat it 
by a stove. I have not noticed mention made of appli- 
ances for washing out. The practice on the Grand Trunk 
System is that no steam or water is allowed to be blown 
into the shop and no water is allowed to run into the 
pits. Outside of each shop, there is at least one tank, 
with a partition, and these tanks hold from 8,000 to 
10,000 gallons. There is an underground pipe connected 
with the blow-off cock, which runs the water into these 
tanks. There is an overhead pipe that takes the steam 
to the tanks. As soon as the engine is blown off amd 
the water drawn off, the plug is taken out, and the wash- 
ing operation commences. The water is drawn out to 
wash out from one section of the tank, and it is as hot 
as a man can handle it. One section of the tank takes 
the water from the boiler; the other section of the tank 
takes the steam from the boiler. The water is perfectly 
clean and they put it into the boiler at a higher tempera- 
ture than a man can handle it in washing out, and in 
a short time you have steam with which to fire up the 
engine. We wash out entirely with a pump. In addi- 
tion to having the steam pipe going around the shop for 
the purpose of blowing steam into the tank, you can also 
have connections made with your engine, so that you 
can take advantage of an incoming engine to assist an 
outgoing engine. You can use the steam from an incom- 
ing engine, putting on the blower, ete., to help an engine 
going out. In addition to the steam being put in the 
tank from the boilers, all of the exhaust from the pumps 
from your stationary engine, after the water has been 
put through a superheater, the exhaust for the purpose 
of feeding your stationary boilers, all the water from 
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the drips from the steam pipes for heating the shop and 
from the pumps is put back into these hot water tanks 
to assist in the heating of water for washing out the 
engines. 

Mr. F. M. Whyte (N. Y. C.)—How long does it take 
to blow down an engine when the steam from one boiler 
is used to build up the steam pressure of another boiler, 
and also to blow into the tank? How long does it take 
to blow down the pressure from the locomotive boiler, 
either blowing into the tank or blower pipe of another 
locomotive boiler? 

Mr. Robb—I cannot say how long it 
from one engine to another, but we can take an engine 
into the shop and wash it out thoroughly im three hours. 

Mr. Wilden (C. R. R. N. J.)—I ask the gentleman 
what size pipe he uses in connection with the round- 
house for blowing off the engines? I understand you 
have one pipe for water and one for steam, 

Mr. Robb—We use a 3-in. pipe in both cases. 

Mr. Angus Sinclair (Loco, Eng.)—You can count the 
strata in the scales in the boiler, which show the num- 
ber of times that the boiler has been blown off. A great 
quantity of the impurities coming from the water floats on 
the surface of the water in the boiler, and when the boiler 
is blown off hot, the scale settles upon the heating sur- 
faces and becomes hard scale that cannot afterwards be 
washed out. I know the Association has urged repeatedly 
that no engine should be blown off while it is hot, that 
is, it has been recommended that the steam be blown 
off and that the boilers be gradually filled up with water 
and that the reduction of temperature should be obtained 
Every one knows that treatment 
if the boilers 


takes to blow 


as slowly as possible. 
of that sort is easier on the sheets than 
are blown off hot, especially with a hot brick arch which 
takes a long time to cool down, 

Mr. J. Christopher (T. H. & B.)—I ask Mr. Robb if 
it is his practice to use the pressure from an incoming 
engine attached to the blower pipe of the engines being 
Does his experience lead him to 


fired up after washing. 
Does increasing the heat in 


believe it is good practice. 
that rapid manner give the sheets time to assimilate con- 
not equally injurious to a boiler to heat 
as well as to cool down too rapidly? I 
blower-pipe to his 


ditions? Is i 
up too rapidly 
understand he attaches the steam 
engine which has been just washed out, to facilitate get- 
ting up steam quickly. I ask him if I am not correct in 
assuming that there is some danger of injury to the sheets 
in this practice? 

Mr. Robb—You can put the blower down your stack. 
It goes down the stack the same as your fan blower in 
Blow it that way or attach an injector 
the steam right into 
water, 


the smoke-box. 
steam-pipe to the pipe, and put 
the boiler. When you start to wash with hot 
you keep the smoke-box closed when you are letting out 
steam, not water, and only have it opened when wash- 
The idea is to keep the boiler as hot as you can 
to finish. I have been using hot water in 
Previously we washed out 


ing out. 
from start 
washing out for 18 years. 
with cold water, running the water through the boiler, 
opening the blow-off cock and letting it run through so 
many hours so as to get the boiler cold before you washed 
it. At the present day the exigencies of the service will 
not allow that to be done, as you have to get the engines 
out in a hurry; ance I have yet to find, after 18 years’ 
experience, any injurious effects from washing out engines 
with hot water. Of course, you have to see that your 
washer does not open the engine up and wash out with 
cold water, when he should be washing out with hot 
water. ; 

Mr. Robert Miller—We all realize the importance of 
avoiding delay as much as possible in the washing out of 
boilers. Our practice is to open the blow-off cock when 
the boiler is to be washed out, before the engine goes 
and from the blow-off cock, blow out 
the water and carry off in that way as much of the 
sediment as is possible. We find in the frequent blowing 
off of boilers that we carry away a great deal of loose 
sediment; and in order to avoid the accumulation in 
the boilers of mud and sediment, we have put on blow-off 
cocks on our locomotives so that the boilers can be blown 
out at the terminals at the close of each trip. 

Prof. H. Wade Hibbard (Cornell Univ.)—wSo far as I 
a single roundhouse in this country 


into the house, 


know, there is not 
that carries out the idea of having the greatest possible 
amount of daylight admitted through the exterior walls. 

Mr. W. O. Thompson (N.Y, C.)—I agree with Prof, 
Hibbard that you cannot get too much light in the round- 
house, I think it is advisable to have as many windows 
in the walls as can be put there. 

Mr. M. N. Forney—In past years I have had occasion 
to travel through the country and visit: railroad shops 
in many places, and it seems as if the designers of rail- 
road shops always took the greatest pains to exclude day- 
light. It may be laid down as a maxim, in roundhouses 
or work shops of any kind wherever men are employed, 
jhat you cannot admit too much daylight, provided you 
can exclude the sunshine. The largest possible amount 
area is important, and furthermore you will 
in shops that the architect or the 
exclude 


of window 
find very often that 
person who designs the shops takes 
the light from the upper portion of the building. The 


pains to 


light from the top is more desirable to work in than that 
which comes from the lower part of the window.  There- 
fore, there are two principles which may be laid down 
without hesitation, and that is to get the largest possible 
window area in the walls, and the other is to carry the 
windows up as close to the céiling as possible. 


Mr. 'T. A, Lawes (C. & E. I.)—I submitted to the 


Committee on Up-to-Date Roundhouses last year a plan 
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of a roundhouse in which the outer wall was all glass and 
The roof portion was on I-beams, and in the in- 
I-beam the space was’ filled with 


steel. 
terval between each 
glass, no brick in it. 

Mr. McIntosh—The Central Railroad of New Jersey 
has built two roundhouses during the past 18 months, 
and in both we have arranged to do just what has been 
suggested as desirable, that is, provide as much light in 
the outer walls as possible. I should say that nearly 35 
per cent. of the wall is windows. 

Mr. (Quereau—As to the matter of time required to 
blow off a boiler, I will say that a 60 to 62 in. boiler 
can be blown off out of doors through a 1% in. blow in 
35 minutes, down to 20 or 30 Ibs. pressure, at which 


time the pressure is supposed to be sufficiently low to fill 


the boiler with cold water. 

Mr. Whyte—How will that compare with the blow-off 
pipe, 3, 4 or 5 in.? 

Mr. Quereau—I cannot say how that will compare with 
the blow-off pipe of 3, 4 or 5 in, diameter, except in 
one case, that of a 4-in. pipe, to which I alluded, the 
length of time required to blow off was lengthened from 
15 to 20 minutes compared with the time required to 
blow off out doors. We had to abandon it during the 
rush. 

THE COST OF RUNNING TRAINS AT HIGH SPEED. 

The President—One subject on the programme yester- 
day was partly considered, and was left over for consid- 
eration to-day—the Cost of Running Trains at Ligh 
Speed. 

Mr. MecIntosh—The results of the test mentioned. in 
the appendix show an increase of about 5V per cent. in 
horse-power to move the fast trains. The increase in 
average pounds of water is about 25 per cent.; the in- 
crease in the average pounds of coal is about 20 per cent. ; 
per ton-mile is also shown. The difference between the 
coal and water can be accounted for by the fireman al- 
lowing his fire to run down somewhat when closing a fast 
run. 

The President—We will now take up the report of the 
committee on “Present Improvements in Boiler Design 
and Best Proportions of Heating and Grate Surfaces, 
for Different Kinds of Coal.” 

IMPROVEMENTS IN BOILER DESIGN AND BEST PROPORTIONS 
OF HEATING AND GRATE SURFACES, 
[Nee the Railroad Gazette, June 27, page 492. 

Mr, I. F. Gaines, of the Lehigh Valley, read the paper 
and said: I have had my attention called to the omis- 
sion of some of the recent engines in this paper. I am 
sorry for it, and my only excuse is that no person could 
go over the technical papers for several years past with- 
out the risk of overlooking a few engines that ought to 
be included. : 

Mr. David Van Alstine (C. G. W.)—Referring to the 
first recommendation of the committee that we give the 
relation between the indicated horse-power and the total 
heating surface, it seems to me that relation cannot be a 
constant throughout the country. On roads where bad 
water is used they must allow more heating surface per 
indicated horse-power than on roads with good water, and 
if that is true in this case, it will also be true of recom- 
mendation No, 2, that the bad water district must have 
a greater weight of engine per given horse-power to make 
a satisfactory boiler. I think it would be a good plan, 
in case this committee is continued or a new one ap- 
pointed, to ask the committee to include in its report such 
information as it can obtain, showing the weights of 
boilers of different horse-power; that is, what percentage 
of the total weight of the engine the boiler is, and what 
percentage the machinery is, and then we can see how 
much the boiler weighs per indicated horse-power in bad 
water districts and how much in good water districts. 

Mr. Gaines—I might refer Mr. Van Alstine to Plate 
1, Fig. 1, under the heading of “simple passenger engines.” 
These engines cover pretty equally the whole United 
States, bad water districts and good water districts, and 
in the uniformity, and in the narrow limits given for 
that ratio, seems to show that the thing lies in a pretty 
well defined group all over, irrespective of the kind of 
service and where it is used. Take a simple passenger 
engine and the limits are very narrow between which 
these constants vary. Referring to Plate 13, for weight 
of simple passenger engines, you will observe the total 
number of engines plotted fall within a narrow limit, 
and the variation is much smaller than one would be led 
to expect. While there is some variation due to local 
conditions, yet as a general comparison it will not be 
found to vary as much as might be expected. i 

Mr. C. A. Seley (C., R. I. & P.)—In view of what 
Mr. Van Alstine said, it seems to me that the good-coal 
and bad-coal districts would be more important than the 
good-water and bad-water districts, and Mr. Gaines 
points out the actual limits covering the practice in good 
and bad coal districts, as well as good and bad water dis- 
tricts, and it seems to me it would be an endorsement of 
this plan by plotting the ratios. The ability of a boiler 
to generate steam depends on the utilization of heat units 
in the coal and not so much on the water made into the 
steam. Bad water will affect the work of the boiler if 
it is scaled up to a certain extent, but primarily and all 
the time it is a question of coal. 

Mr. Gaines—I have taken the stand in this matter, 
and I think you will see that I am right, that the heat- 
ing surface is independent of the quantity of fuel and 
water used. You must have a certain amount of heating 
surface to evaporate the water, and that is independent 
of the amount of coal consumed. The coal question is 
covered by the grate surface and if you will refer to page 
6, you will find there is much latitude given forthe dif- 
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ferent kinds of coal in regard to the ratio between heat- 
ing and grate surface; and the proposed series of curves 
which I am to put in relation to the power and grate sur- 
face will cover the point in question. 

Mr. F. M. Whyte—Would Mr. Gaines make a cor- 
rection in recommendation No. 1, to confine the proposi- 
tion to simple locomotives? ‘ 

Mr. Gaines—I considered the compound locomotive in 
this way: ‘Take the gross tractive power of the com- 
pound locomotive, and the formula of tractive power of 
the simple locomotive and then solve for the equivalent 
cylinder diameter of the small engine of the same power; 
then treat the engine as a simple engine in these compari- 
sons. That is what has been done all the way through 
with the compound engine. 

Mr. Whyte—You take it for granted that the compound 
locomotive is properly designed and has sufficient cylinder 
power for the weight on the drivers? 

Mr. Gaines—If the engine is not properly designed, 
it will show up in the ratios. An engine over-cylindered 
would give a very low ratio of weight to horse-power. 

Prof. W. F. M. Goss—I am interested in these ratios 
which are given upon page 4, for the reason that in 
estimating the power of certain engines some months ago 
I used the value of 24% sq. ft. of heating surface for 1 
h.p. Mr. Gaines gives 2.39 for the passenger engine and 
2.5 for the freight engine, which is in practical agreement 
with the values which I chose. Since the publication of 
the work to which I refer, it has been subjected to some 
criticism, the claim being that my estimate of the power 
of certain engines is in excess of what they are capable of 
giving, one critic claiming that they were at least 50 
per cent. too high. I think it is true that many of our 
large engines which are in every day service give results 
which will fall far below those intimated by Mr. Gaines’s 
‘atios as Well as by the ratios which I employed. But 
I do not think that such service measures the capability 
of a large engine, and so I think Mr. Gaines is correct, 
and that L was reasonably correct in the values which I 
chose, because when the large engine is put to the same 
intensity of action that small engines are constantly being 
worked at, then we shall find they will give results com- 
parable to those presented in the report. The fact is, the 
large engines are not being worked so hard, because it 
is not possible to fire them except at short intervals, when 
the firing need not be continuous or proportionate to the 
work which the engine is performing. In accelerating 
trains, getting out of stations, etc., the large engine is 
worked to its power, and at slow speeds the large engine 
is worked to its full power, but they are not as a rule 
in continuous service, being worked to their full power, 
because we cannot supply the coal to them. ‘The effect of 
this comment is intended to be in accord with Mr. Gaines 
in the value of these ratios which he has presented. I 
think they are borne out by such data as I have been 
able to produce in study. 

With reference to one detail, the use of the symbol 
“i.l.p.,” I should prefer to see that symbol confined to 
measures of power as actually obtained from the indi- 
cator. I think it is a mistake to calla value “indicated 
horse power,’ when it is not obtained by means of the 
indicator, and when it is really an estimated power. In 
a previous discussion of the matter I have been careful 
to use the symbol “c.h.p.,” cylinder horse-power, which 
cylinder horse-power is assumed to be the equivalent of 
the indicated horse-power, but a measure which was not 
arrived at by means of the indicator, but in some other 
way. A 
Mr. George W. West—The road with which I am con- 
nected built some 100-ton engines, and our experience en- 
dorses fully what Prof. Goss has said. When we first 
obtained the engines we used them entirely in the push- 
ing service and they came up to our expectations and fully 
developed the power represented by the ratios. After we 
had a suflicient number of the engines to use them on a 
division of 150 miles, we could not get the results as in 
the pushing service, from the fact that they could not be 
kept hot. 

Mr. H. H. Vaughan (Lake Shore)—I will call atten- 
tion to the fact that this report recommends a new ratio 
between heating surface and horse-power, superseding the 
recommendation of the 1897 report, which was the ratio 
between cylinder volume and heating surface. The 1897 
report contained a large amount of information, and if 
this ratio is adopted we shall have two ratios running. 
the one being indicated horse-power to heating surface, 
and the other being the ratio between cylinder yolume 
and heating surface as in the 1897 report. If you will! 
look at recommendation No. 1, here presented, you wil! 
find the method recommended by this committee is iden 
tical with that adopted by the 1897 committee; in other 
words, the size of the driving wheels is eliminated, l« 
cause we are considering a certain number of revolutions 
per minute in this report as was considered in the 187 
report. The one fact different in this report is the ques 
tion of boiler pressure, and as this question is of ver, 
doubtful correctness, as we do not at present know enoug!: 
about the efficiency at different pressures to say whethe 
they should be a factor in this quantity, I think it is 
mistake to change from the ratio that was established i: 
1897, and practically do away with allt the information i 
that report. This is introducing a new ratio. The o!:! 
one was that of cylinder volume and cubic feet of heatin- 
surface. It might as well have been the diameter 
cylindey squared multiplied by stroke, or anything e!-: 
when a certain ratio is established. This is introduci!: 
a new ratio practically, and I do not think there is a: 
advantage in so doing. It is no more a measure of | 
horse-power than the old method. 
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(Vice-President West in the chair.) 

Mr. M. N. Forney—The paper before the Association 
brings up a subject I remember having discussed many 
times during the past 30 years, and more; and I can re- 
eall a paper on somewhat the same subject which was 
read quite a number of years ago, which caused a dis- 
cussion similar to this, except at that time we had not 
so many members of the Association who had received 
the advantages of a technical education. There was a 
formula proposed to give the proportionate heating sur- 
face to the power, weight and capacity of the engine. 
After the discussion had gone on some time some one 
said there was a simpler formula than the one proposed 
to determine the amount of the heating surface, and that 
was to make the boiler as large as we can; and the prin- 
ciple might safely had been laid down that, between the 
limits of weight and space to which you are confined, you 
cannot get a boiler too big. I believe that is a sound 
principle, and the question that is brought up to-day in 
this paper is the relation of the grate surface to the heat- 
ing surface, and the new forms of construction which 
have come in, wide fire-boxes, makes it possible for us 
to proportion the grate to the heating surface, whereas 
in the old forms of engines, where the fire-box is placed 
between the wheels or between the frames, it is not pos- 
sible to get as much grate surface as we might desire. 
My attention was called to this subject some years ago 
and it seemed to me that the matter of grate surface stood 
somewhat in this way: That when an engine is worked 
very hard, you need a great deal of grate. When the 
engine is not worked so hard you do not need so much 
grate, and, therefore, that the live portion of the grate 
should be adjusted to the work which the engine has to 
do. 

Mr. A. M. Waitt (N. Y. C.)—I have been giving quite 
a little thought and study to the figuring of ratios of 
heating surface to the power developed by engines, and 
I was much interested the other day in looking over the 
detailed dimensions of quite a number of locomotives; 
and although many of these locomotives were designed 
and the heating surface proportioned quite closely to the 
formula laid down in 1897 and a great many locomotives 
have been designed since that time, yet I know as an 
actual fact that many engines designed on the basis of 
that formula are poor steamers in service. I have been 
tracing this along to see if I could get at any way of 
avoiding the difficulty that others have run into. I do 
not know that I have, but I know that there is a radical 
difference in some engines that have been built: by several 
roads during the past year and a half, in the fact that 
though the weight on drivers is practically the same as 
those designed by other roads, yet they steam well in ser- 
vice, they take the trains over the road, work hard or 
easy, and still have an abundance of steam, with the fire- 
man not overworked, but having plenty to do, because 
with the large engines, no matter how wide or short the 
fire-box, the fireman is closely to the limit of what he 
can do. Yet in the case of the other engines I speak of, 
designed apparently in accordance with the formula in 
the 1897 report, they do not steam. What is the differ- 
ence? I find in looking over this table that I referred to 
a moment ago, that there is a very great difference in 
passenger engines and in freight engines in the ratio be- 
tween what I consider as a fair indicator of the power of 
the engine, that is, the weight on the drivers. Whether 
tandem-compound, four-cylinder compound, simple engine, 
or anything else, always the weight on the drivers indi- 
cates the maximum power you can get out of the engine. 
It does not require any figuring or algebraic formula or 
anything of that kind to show that the weight on the 
drivers is the basis of the power you are going to develop. 
How are you going to get the power? You must have 
the steam. It seems to me if you take the ratio of these 
indications of the power to be obtained from the engine, 
the weight on the drivers and the heating surface of the 
boiler, these two features give the keynote to the situa- 
tion and give you just what you want to arrive at. On 
passenger engines I find in this list that the ratios are 
running all the way from as high as 1 to 54.9, down to 
as low as 1 to 27. That is quite a variation, and it is 
certain that there are a number of these engines which 
when put behind heavy passenger trains, cannot make the 
steam and get the train over the road. There are others 
of them where the ratio is lower, that you can put behind 
an eight or ten-car train, and they will go along and be 
popping off when they are doing their very hardest work. 
It seems to me it is worthy of consideration whether 
there is not a simpler way of getting at the formula neces- 
sary for determining how much heating surface you want 
as compared with the weight on the drivers, which indi- 
cates the maximum power you can get out of the engine. 
I found the best ratio in any engine was 1 to 27. These 
engines are steaming admirably, whereas engines in the 
same service with a ratio of 1 to 45 cannot furnish the 
steam to do the work. In other service we require an en- 
tirely different ratio. With our freight trains we are 
taking 10 hours to travel 150 miles, whereas in passenger 
service we are doing it in three hours, and you must fur- 
nish steam in less time with passenger engines, so that 
with freight engines the ratio of the heating surface to 
the weight on the drivers can be higher. 

Mr. Gaines—Where you have an engine to design, that 
must perform a certain amount of work, such as haul- 
ing a given train over a given division, where the grades 
and weight of train are known in connection with a limit- 
ing driver weight laid down by the maintenance of way 
department, it is absolutely necessary to know the limits 
within which you must work in order to produce satis- 


factory results. If you have your boilers and cylinders 
designed to suit what you think the occasion demands, you 
may find it to exceed your weight, and that it is necessary 
to cut down the size of your boiler. If you know the limit- 
ing values of heating surface that can be used success- 
fully, you have an option on two courses: You can 
either cut down the heating surface to a point at which 
you know from previous experience and derived ratios* 
the boiler will not generate sufficient steam, and the other 
alternative is to admit that the problem is impossible 
under the limiting circumstances. 

Another question, which Mr, Waitt brought up, was in 
regard to the "97 machines, that they have undoubtedly 
fallen behind what is modern practice. Naturally at that 
time, the ratio of grate areas and heating surfaces were 
not what they are to-day. I would ask Mr. Waitt where 
you are preparing the amount of heating surface in re- 
lation to the weight on drivers, is not that apt to be de- 
ceptive when you come to engines with the traction in- 
creaser on them? 

Mr, Waitt—I neglected the traction increaser entire- 
ly, because that is used in starting trains when you are 
not furnishing steam rapidly. At high speeds the steam 
is furnished rapidly and then the traction increaser is 
not used. 

Mr. Quereau—I move that the discussion on the re- 
port be closed without further action. (Carried.) 

The meeting then adjourned at noon to enable its mem- 
bers to visit the Schenectady plant of the American Loco- 
motive Works. 


Third Day's Proceedings. 


The convention was called to order at 9:30 a.m. The 
Secretary has some communications that we will take up. 

The following resolution was presented by Mr. C. H. 
Quereau : 

Resolved, That in view of the close relations between 
the American Railway Master Mechanics’ Association 
and the Master Car Builders’ Association, both in their 
aims, influence, personnel and place «nd time of meet- 
ing, and the very important influence of this Association 
on the safe and prompt movement of traffic, we suggest 
that a continuance of free transportation to and from 
our yearly conventions is worthy of careful consideration 
by the various passenger traffic associations ; therefore 

Resolved, That the Executive Committee of the Amer- 
ican Railway Master Mechanics’ Association communi- 
‘ate with the passenger traffic associations and ask their 
consideration of our claims. 

( Adopted. ) 


THE PRESIDENT’S RECOMMENDATIONS. 


Mr. R. D. Smith—Your committee appointed to con- 
sider the recommendations in the President’s address beg 
to submit the following report: 

First—We believe the President’s recommendation that 
the ratio of the weight on the drivers to the heating sur- 
face, as a basis of judging good practice in locomotive 
design, is well thought out, simple and worthy a commit- 
tee to report at the next convention. We would therefore 
recommend that such a committee be appointed. 

Second—The suggestion of the President as to ex- 
tending the usefulness of the Association, by inaugurat- 
ing tests and experiments affecting locomotive perfor- 
mance, to be carried on by trained experts under the 
direction, or supervision, of committees of this Associa- 
tion and assisted financially from the funds of the Asso- 
ciation, is favored by this committee and we recommend 
it be carefully considered by the Executive Committee 
in mapping out the work for the coming vear. 

We believe the usefulness of the Association in this 
direction would be materially increased, if its membership 
was placed on a representative basis, on lines similar to 
those of the Master Car Builders’ Association, and recom- 
mend that the Executive Committee consider the matter 
and report on it at the next convention. 

Third—The recommendation of the President as to the 
appointment of a committee on revision of the standards, 
recommended practice and standing resolution, is without 
question a good one, and we suggest to the Executive 
Committee that such a committee be appointed. 

Fourth—In reference to the recommendation to ap- 
point a standing committee to report to the Association 
on “the progress of the year,’ embracing improvements 
in locomotives, shop practices, new machine tools, ete., 
it is thought there is a field for such a committee and 
we would recommend that it be appointed by the Execu- 
tive Committee; that in the selection of this committee 
care be taken to include in its personnel members whose 
observations will cover the widest possible range, and 
who will bring new principles and methods before the 
Association for discussion. 

Fifth—The suggestion of the President that more in- 
dividual papers be presented is timely and is thought to 
be worthy of further extension. Your committee recom- 
mend that this suggestion be acted on by the Executive 
Committee. 

Signed by R. D. Smith, Peter H. Peck, Wm. McIntosh. 

The report was accepted and recommendations adopted. 


STANDARD SPECIFICATIONS FOR LOCOMOTIVE DRIVING AND 
TRUCK AXLES. 
[See the Railroad Gazette, June 27, page 493.) 


There were none of the committee on this subject pres- 
ent, so the Secretary read the report, which was then 
declared open for discussion, 
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Mr. Gaines—I agree with the remarks of the eom- 
mittee and think there is no question that the specifica 
tion for driving axles should disregard car axles, and in- 
clude engine truck axles, crank pins, rods, guides and 
other locomotive forgings. As to the specification itself 
and methods of testing, it would seem that the specifica- 
tion does not cover the matter entirely. ‘The question 





of annealing is entirely disregarded, as well as that of 
oil tempering. Users of high grade steel are beginning 
to recognize the value of heat treatment after forging. 
Another point is the,method of taking test specimens. 
Where a specimen is taken from one end of an axle or 
bloom only, the test is far from conclusive. 1 know of 
driving axles furnished by different manufacturers where 
one end of the axle would give normal wear while the 
other end wore so rapidly that it was worn below the 
limit before the opposite end had a ‘'/,, in. wear. Upon 
etching sections of such axles they show that one end 
has not been worked. Specification should cover this 
point. 

While driving axles are purchased in small lots, many 
roads may deem it extravagant when buying from six to 
10 axles at a time, to cut one up for test, and it is sug- 
gested that the specification should cover this condition 
also. It might be done by having an extension left on 
each end of one forging in a lot, or on all forgings, from 
which tests could be made. Or if this method is unde- 
sirable the axles could be used without testing, and in 
case of fracture or undue wear a test to be made in the 
regular manner. If the results show a material below the 
specification, the manufacturer to replace the forging. 
The latter would require the keeping of an accurate 
record of the manufacturers’ heat number. 

The President—The committee recommend that the 
subject be continued another year, and that a representa- 
tive from each of the locomotive companies be added to 
the committee. 

Mr. P. H. Peck (Chicago & Western Indiana ) 
that the recommendation of the committee be adopted so 
far as reporting the progress, and being continued, in ad- 


I move 


dition to the representatives of the locomotive companies 
being added. ( Adopted.) 

Mr. Whyte—I make a further motion that they be 
invested with the necessary power to co-operate with the 
International Bureau of Tests. I move that they be 
given such authority. (Carried.) 


HELPING ENGINES, 
[See the Railroad Gazette, June 27, page 494.| 


The President—The next report ig an individual paper 
on “Helping Engines and Their Performances” by Mr. 
I’, F’, Gaines. 

Mr. C. H. Quereau—So far as appears from the paper 
only the advantages of double-heading have been called 
to your attention, and it is double-heading as usually 
understood rather than pusher-engines or helper-engines 
that I am now discussing. It occurs to me that only 
the credit side of double-heading is mentioned. There is 
also a debit side and the debit is frequently very high, 
under certain conditions, so high as to make it very doubt- 
ful if double-heading pays. I have in mind a road which 
undertook to double-head as an economic transportation 
proposition, but the practice was abandoned after a com- 
paratively short time and the reasons will appear from 
what will follow. A very large proportion of the freight 
cars are built for locomotives having a tractive power of 
from 20,000 to 30,000 Ibs. Those cars are still in service, 
and when a locomotive of from 30,000 to 40,000 Ibs. is 
used or when two locomotives having a combined tractive 
power of 70,000 Ibs. are used, it is very easy to see that 
there are large chances of considerable damage being 
done to the cars. The chief reason in abandoning double- 
heading on the road that I mentioned, was the excessive 
number of cases of break-in-twos and damage to draft 
rigging, not only the immediate damages from the break- 
ing in two but the consequential damages throughout the 
train. 

It happened six or eight months ago that I was in 
charge of a road test of locomotives. The locomotives 
were of large size and the trains long and heavy. There 
were a number of break-in-twos during this test, over 75 
per cent. of which I believe could be charged justly to 
the large size of the locomotives and in the majority of 
these break-in-twos the train was separated at more 
than one point. The delays were numerous. When we 
have all-steel cars or steel center sill cars, with friction 
draft rigging or strengthened draft rigging, the matter of 
double-heading will assume quite a different aspect, but 
we must for the present consider it under present com- 
ditions. 

Another objection to double-heading is the long delays 
in getting over the road involving laying at side-tracks, 
additional fuel expense and that of additional expenses 
on account of overtime. I have in mind a district 95 
miles long where double-heading trains frequently required 
from 21 to 26 hours to pass over that district. To be 
sure, this was in a time of very heavy traffic, and when 
one considers that overtime usually begins at the expira- 
tion of 10 hours for engine and train crews, it can read- 
ily be seen that there is a large debit to be placed in this 
double-heading account. In this connection I wish to 
suggest for consideration the thought that under such 
conditions as I have indicated, namely, heavy traffic, com- 
paratively short trains and comparatively high speeds are 
more economical than long trains and double-heading. I 
think that is well worthy of investigation. During this 
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test to which I refer, which was not during the season 
of heaviest traffic, we frequently lay on side-tracks from 
a half an hour to an hour and a half, simply because the 
train was so long and it took such a length of time to 


get it up to speed that we could not go to the next sta- 
tion. If we could have made the time from one station 
to another in anywhere from three to five minutes less 
time than the weight of the train made it necessary to 
take, we would have gone. 

Another debit is that it requires at least twice the 
time and usually more than twice the time to take coal 
and water and clean the ashpans with two engines, as 
compared with one. Another matter is hot bearings. I 
believe that the number of cases of hot bearings in double- 
heading is much greater than where but a single engine 
‘his is particularly true if the speed is anything 
more than that of a maximum tonnage freight train, these 
hot bearings usually appearing upon the second locomo- 
tive. L know of a case where the practice of double-head- 
ing on passénger trains was very largely, although mot 
entirely, abandoned because of the delays due to hot 
bearings on the second engine, because of the dust and 


is used. 


dirt stirred up by the head engine. 

Another feature not on the debit side but worthy of 
consideration in connection with double-heading-is the de- 
sign of the cabooses. If the caboose platforms are not 
of sufficient strength to withstand the power of the pusher 
engine, the way-car is cut off and the pusher-engine placed 
next to the train with the way-car behind it. This is 
standard practice on a good many roads. The Santa Fe 
is leaving off the end platforms and using a side door; 
some other roads are extending the main sills of the car 
through the platform, making the framing continuous 
from one end to the other. There are a great many ad- 
vantages in haying platforms and the use of the framing 
including the platform will make the way-car as strong 
as any other car in the train. 

A matter called attention to by Mr. Gaines, well 
worth emphasizing in commendation, is the matter of the 
diameter of the driving wheels for engines to be used not 
only as pushers on grades but applicable to all power to 
be used on railroads having unusual grades. I am satis- 
fied that the driving wheels for railroads situated as 
those I have indicated should be larger than the usual 
practice is. 1 call to mind one road on which the outside 
diameter of the driving wheels, until a comparatively few 
years ago was 48 in. ‘The engines gave excellent service 
in going up hills, but in getting from one end of a division 
to the other they were not in it with locomotives having 
larger drivers. ‘The consequence was that a 2-in. tire 
was left on the wheel center and made a part of the 
wheel center and the tire placed outside of that, increas- 
ing the diameter of the drivers 4 in. And about two 
years ago the driving wheels of a standard freight loco- 
motive Was increased from 48 up to 55 in. with very 
good results. ‘Phe power of the locomotive, which was 
taken away by increasing the diameter, was made up by 
a larger cylinder and incrensed steam pressure. 

On the fifth page you will find the sentence: “As the 
water evaporation is heavy, a good inlet from tank to 
injector should be provided.” I do not wish to be under- 
stood as advocating a small inlet for the water, but the 
reason given here it appears to me is not particularly 
applicable to these conclusions, because the high duty in 
evaporation occurs not at slow speeds but at high speeds. 
It is our passenger and fast freight locomotives on which 
the injector fails to supply the water, simply because 
at high speeds a greater amount of steam is demanded 
in a given length of time, although the total amount of 
steam used per revolution is considerably less. 

Mr, West-—I did not understand Mr, Gaines’ paper to 
be on double-head engines. ‘There are many roads, es- 
pecially Mr. Gaines’s read and the road which I repre- 
sent, which are located in a district that makes it neces- 
sary to use helping engines. We are not troubled with 
long trains. It requires three 100-ton engines to move 
50 cars over our grades. It is to cover these points that 
I understand Mr. Gaines’s paper was prepared, 

Mr. David Brown—Where you have got to go any dis- 
tance beyond the hill, Iam not in favor of the helper en- 
gine being either ahead or behind. Now on the road that 
I am connected with we have a very serious problem to 
contend with on a certain part of the road. Starting out 
of Scranton it takes four engines to take a train eight 
miles up the road that one ean take from a poimt 48 miles 
up the read, and it takes two engines to take it from 
the eight mile point to the 48 mile point. If the train 
Was so arranged that one engine would be ahead and the 
other about 40 cars back, leaving about 40 cars for the 
second engine, and if the first engine had control of the 
air-brakes of the first 40 cars, it would control the train 
for what grades had to be descended or any ordinary 
siops. ‘Phe second engine, if connected up with the brakes 
behind it, could be.used for an emergency, or if anything 


happened to the other engine. 

Mr. ©, A. Seley—There are many roads in which 
double-heading is not proper. On the road with which I 
am now connected trattic is mainly fast freight stock 
movement, 2nd the cars run in a section of the country 
where fast double-heading results in hot bearings on the 
second engine: consequently the practice is very much 
restricted and is confined to but a few points. On the 
contrary, there are Numerous roads in the country where 
double-heading is extensively practiced, and where push- 
ing engines are also an additional means of getting trains 
over the road. In this connection IT have in mind a point 
on the Norfolk & Western where three-engine trains are 


the rule. 
The point as to the location of way-cars on these trains 
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is an important one. When you put a 23 x 32-in. or a 
25 x 32-in. cylinder engine behind a way-car, it is some- 
times the case that these four-wheel cars are lifted off 
the rails, particularly with the present vertical plane 
coupler. 

Mr. Gaines—l do not wish it to be understood that I 
am an advocate of the double-heading under any and all 
conditions; but I would like to bring out one condition 
where it seems to me it is justifiable to double-head. You 
have a piece of track where your bridges are light. VPer- 
haps the bridges will not carry an engine weighing from 
85,000 to 90,000 Ibs. on drivers. That is not unusual on 
some of the branch lines, and the branch lines at the 
same time may contribute a very heavy traffic. ‘Two en- 
gines of 20,000 Ibs, tractive power each would be 40,000 
Ibs. tractive power sufficient with numerous trains. 

Referring to the question of cabooses, I think Mr. 
Quereau’s remarks are in the right direction. We are 
building some cabooses at this time in our shops with a 
heavy steel underframe running from end sill to end sill 
of platforms, practically making a continuous backbone 
between the couplers. 

We have engines which evaporate 7,000 gallons of 
water in a little over an hour, and I think that means 
pretty good water connections all the way through. They 
are in the pushing service, too. 

In regard to large and small diameter of driving wheels, 
I am willing to admit that a small diameter of driving 
wheel, where you are exerting the utmost power has 
more uniform movement and is a little more powerful. 
On the other hand, 1 think the wear and tear of the 
engine sutticiently offsets that to make it advisable to 
use a rather larger size of driving wheel. I would say 
I personally would not want a driving wheel under 50 
in. outside of the tire. 

On motion the discussion was closed. 


STANDARD PIPE UNIONS. 


The President—The next report is that of the Com- 
mittee on Standard Pipe Fittings. 

Mr. Quereau—Practically the same report was made 
last week by the committee of the Master Car Builders’ 
Association. The action of that Association was that the 
committee be continued for another year with the hope 
of getting information, and by consultation and cor- 
respondence with the various manufacturers -of pipe 
unions, secure their co-operation in adopting this stan- 
dard; and 1 believe that is the wisest course of action 
for this Association to pursue. 

On motion the report was received, the committee con- 
tinued another year and instructed to conform to instruc- 
tions issued to a similar committee of the M. C. B. Asso- 
ciation. 

TOPICAL DISCUSSIONS, 
Piston Versus Slide Valves in High-Pressure Engines. 


The discussion was opened by Mr. F. If. Clark. 

Mr. F. H. Clark (C. B. & Q.)—Our experience with 
piston valves in locomotive service dates back to 1895 
when we ordered a Columbia type engine with 19 x 26 in. 
cylinders and 8+ in. wheels for fast passenger service. 
This engine had piston valves 9% or 10 in. in diameter, 
a G in, maximum valve travel and 1 in. lap. The packing 
rings were rectangular in section and about °/,, in. wide. 

In the following year we applied piston valves to a 
slide valve mogul engine by substituting a valve cage and 
valve for the steam chest and slide valve previously used. 

We did a good deal of experimenting with both engines 
and finally reached the conclusion that we would make 
no mistake in building engines with piston valves. We 
now have about 150 of these engines on the Burlington 
system, exclusive of four cylinder compounds and nearly 
as many more ordered for delivery in the next eight or 
nine months. 

The principal advantages of piston valves result from 
the fact that it is so nearly balanced that the friction 
is reduced, and this of course means less friction spring- 
ing and wear in the eccentrics, links and other parts of 
the valve gear, and power saved for useful work. ‘Tests 
made in 1896 on the 19 x 24 in. mogul engine fitted with 
piston valves seemed to indicate that the friction was less 
than one-half as much as with slide valves. 

The first 50 or more piston valve engines that we built 
had 19 x 26 in. cylinders and 10 in. valves, but these 
valves were considered to be pretty close to the limit in 
size, except for switch engines and on more recent road 
engines with eylinders 20 x 24 in. and larger, 12 in. valves 
have been used. The packing rings are all of the L sec- 
tion with 54 in. outside bearing, 44 in. projection and 
varying depth. TheSe rings give better satisfaction than 
the plain rectangular ring though perhaps they are some- 
what less durable. Although on the whole I think the 
piston valve may be said to be fairly established, there 
is room for improvement both in design and practice. 
There seems in some quarters to be a tendency to expect 
too much of it and to fail to take the same care in fit- 
ting up and in renewals that all expect to give to slide 
valves. I believe we can well afford, if necessary, to give 
it even more attention than our slide valves demand. 

The Secretary read a communication from Mr. Charles 
M. Muchnie: 

It is well known that with the ordinary slide valve, 
when there is an accumulation of water in the cylinder, 
the piston in its movement forces the water through the 
ports to the valve seat, which in turn lifts the valve from 
its seat and lets the water pass into the steam chest. 
This will also be true for any excess pressure on the 
piston and head that may take place at the end of a 


stroke. With the piston valve the valve sets solid in the 
bushings and will mot admit of any water or steam to 
pass over from steam port into steam chest when that 
port is closed by the valve. 

To provide against this the builders of the first lot of 
our piston valve engines (in 1897) have provided each 
cylinder head with a 2 in. “knuckle” pop valve set a few 
pounds above the boiler pressure. These relief valves 
have given in service considerable trouble from leakage, 
or otherwise, with the result that they were taken out, 
the holes plugged and the engine run for months without 
relief valves. 

The blowing out of cylinder heads with this class of 
engines became rather frequent, and it being mostly the 
forward cylinder head, it was thought that it lay in the 
weakness of the head. These were consequently rein- 
forced but the trouble still continues. Some of the blown 
out cylinder heads have relief valves in them. 

It occurs to me, therefore, that the blowing out of the 
cylinder heads is largely due, if not wholly, to the inabil- 
ity of the piston valve to lift itself from its seat as the 
slide valve does, and to a faulty design of the cylinder 
relief valves in perhaps not having sufficient aperture to 
relieve instantaneously the excessive pressure that is 
brought to bear upon the cylinder head and piston equal- 
ly. What this pressure will be will depend on many 
variables and would be hard to calculate. However, we 
can know approximately what this is by finding out what 
force it will take to rupture the head at its weakest 
point. 

The normal pressure on cylinder head of a 20 in. diam- 
eter cylinder at 200 Ibs. pressure would be 62,832 Ibs. 
To rupture the cylinder head in question at the weakest 
point would take an estimated force of about, 660,000 
Ibs. Suppose that. the cylinder heads were made of pro- 
portions large enough to withstand with safety such an 
enormous stress, we would also have to increase the pro- 
portions of our rods, pins and other parts of the engine 
frames to equally withstand this maximum stress, the 
pressure being transmitted equally in either direction. 

It may also be well to mention here piston valves that 
have come under my observation and so designed as to 
answer the purpose of the relief valve or the lifting of 
the slide valve. 

‘These valves with which the members may be acquainted 
are the Ricour piston valve as used in France for many 
years With fair success, and the Smith valve as used on 
several roads in England with equally fair success. In 
the Smith valve it will be noted the packing consists of 
one complete ring of the ordinary type, and a second ring 
The points of these seg- 
ments come on the bars across the port openings. Steam 
is admitted behind the segments so that each constitutes 
a sort of slide valve by itself. The valve thus acts as : 
relief valve in case of the water reaching the cylinder. 
The segments then yield inwardly and the water gotten 
rid of, return to their seats. The “Ricour” is similar in 
action but simpler in construction—it having but one 
packing ring. 

Mr. George W. West (New York, Ontario & West- 
ern)—I ask Mr. Clark if any of the divisions over which 
these engines are operated have any considerable oppor- 
tunity to coast or run without steam. 


made in three distinct segments. 


Mr. Clark—We perhaps do not do so much coasting as 
is done in the East, but we have occasional stretches of 
8 or 10 miles over which the engines run down hill with- 
out steam. I do not know that we have any difficulty in 
lubricating the valves, but we find on some engines that 
if we let the reverse lever down in the corner, the valve 
motion will make trouble; but, on the other hand, we 
do not want it too near the center. I think in the posi- 
tion that would give us 6O to 75 per cent. cut-off, we have 
no immediate trouble with the piston valves. 

Mr. Quereau—I have had some experience with piston 
valve locomotives, for something over two years, and in 
one case they drift 62 miles using steam only in going 
out of the stations. The grade is not very steep, except 
for a third of ‘that distance, but it is sufficiently so that 
trains will make time card speed, about 34 or 35 m.p.h., 
without the use of steam. If the reverse lever is placed 
in such a position as to give approximately 50 per cent. 
cut-off, there is no difficulty in the jerking of the reverse 
lever and no wear on the valve gear more than ordi- 
narily. But that possibly would apply only to the design 
of piston valve with which I am familiar. I have heard 
the same statement made on a number of other roads 
that there is a position of the reverse lever where there 
is no unusual jerking. I am very favorably impressed 
with the piston valve, not only from theoretical consid- 
erations, but in practical service, and it is a fact that 
at the highest speeds, with the wide-open throttle, they 
can be handled, if properly designed, easily with one hand. 

Mr. C. A. Seley (C. R. I. & P.)—I would ask some 
of the speakers who have had experience with the piston 
valve whether it is advisable to have a hollow valve. As 
most of the piston valves are inside admission, the ex- 
haust is discharged into the ends of the chamber and 
there is a considerable recoil, particularly when the 
engines are running slow and the exhaust sounds of these 
engines are very sharp. You can generally tell a piston 
valve engine without seeing it. The practice of the Nor- 
folk & Western Road has been mainly in the direction 
of solid valves, although some experiments have been made 
with the hollow valve with a view to the possible soften- 
ing of this recoil. 

Mr. G. A. Hancock (St. L. & S. F.)—An 18 x 24 in. 
engine, carrying 180 Ibs. of steam, making 10,000 or 
12,000 miles per month, was fitted with a piston valve 
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without packing rings, in place of the ordinary slide 
valve. At the end of six months the valve was examined 
and the wear was hardly perceptible. Similar valves 
were furnished for the tandem compound and at the end 
of three months a test was made with a simple engine of 
same capacity, and it showed a saving of 18 per cent. in 
fuel, which demonstrates that there is very little waste 
on account of valves wearing and blowing. The com- 
pound engines are provided with relief valves and there 
was no trouble with engines drifting. No relief valves 
were furnished with a simple engine. We decided there 
was very little advantage in the use of the piston valve 
other than that it can be handled easily. 

Mr. F. I. Gaines—I have lately had some experience 
with a new type of slide valve which is absolutely and 
perfectly balanced. The engine carried 200 Ibs. of steam 
anywhere and at any time, and it is equal to the piston 
valve as far as balancing is concerned. It has the fur- 
ther advantage that the packing for balancing the ap- 
paratus is absolutely stationary. There is no movement 
to it whatever; and from past performances we have 
every reason to expect that the future will be the same. 
The wear will be a minimum and the only wearing sur- 
faces are the valve seat and the upper plate, which is 
identical with the valve seat. With this type of valve, 
owing to its perfect balancing, you can do everything that 
you can with a piston valve, external or internal admis- 
sion,'and you further have a double port arrangement, not 
like the Allen but simpler and more effective; and while 
there has been no absolute test made on it yet the 
opinion of the road foreman is favorable to it and the 
engineers have been greatly pleased with this valve. 

Mr, J. A. Carney (C. B. & Q.)—We find that the ad- 
vantages which the piston valve presents are longer ports 
than it is possible to get with the slide valve. This gives 
us a very good steam admission and a very nearly abso- 
lutely balanced valve. One of the disadvantages of the 
piston valve is the rapid wear from the rings, and we 
have found from experiments that the steam ring does 
not give much bother from wear except at the point where 
the two ends of the ring unite; but that the exhaust ring, 
after a certain amount of wear, will close down over the 
action of the exhaust and blow around the ring, so that 
a piston valve which has been in service for some length 
of time will show a very fair steam admission, cut-off, 
but the exhaust is in very poor shape and the result is 
a weakened engine. 

The subject was referred for topical discussion at the 
next convention. 


Does the extension of the smoke-stack into the smoke-boxr 
materially assist in the steaming qualities of an 
engine and minimize the danger of such 
an engine throwing sparks? 


Prof. W. F. M. Goss—Referring first to outside stacks, 
I would say that it seems settled that the higher the 
stack we use, the more efficient the front end arrange- 
ment, other things being equal. The 60-in. stack is bet- 
ter than the 24-in. stack. As we go out from the out- 
side stack, we lose slightly in efficiency with each reduc- 
tion in length. Now the inside stack if used enables us 
to maintain the advantage of the long stack and at the 
same time have an amount projecting above the top of 
the smoke-box not too great for clearance space. Therein, 
as I understand it, lies the advantage of the inside stack. 
It is evident, of course, that as the stack is extended 
downward into the smoke-box the nozzle also should be 
lowered in order that a proper spacing between the noz- 
zle and bottom of stack may be maintained. It is inter- 
esting to note, however, that with the inside stack the 
desirable distance between the nozzle and the bottom of 
the stack may be very much less than is usually as- 
sumed to be necessary between the nozzle and the out- 
side base of the stack. Experiments which we have made 
show that the distance between the lower edge of the 
bell of the inside stack and the top of the nozzle may 
be as small as 10 in., and yet maximum results be ob- 
tained. This, you see, admits of having a very consider- 
able extension of stack down into the smoke-box, without 
the necessity of very much lowering the nozzle. I be- 
lieve it is possible by means of such an arrangement to 
secure the full advantages of the long stack which in 
small engines we now enjoy by having the long outside 
stacks. I should add that the inside stack, which was 
the subject of experiment, had a bell at the bottom, in- 
creasing in diameter from 14 in., the diameter of the 
stack, to 24 in., the diameter of the bell. 

In addition to the advantage of giving the effect of 
the long stack, it seems to me that the adoption of the 
inside stack will sooner or later lead to the simplification 
of the inside arrangement of the front end. I believe that 
by loeating the center of activity within the smoke-box 
at a point lower down in the front end, that perhaps the 
effect of the diaphragm may be diminished, and we shall 
find a way to greatly enlarge the opening under the 
diaphragm or perhaps get along without it altogether. 
Thus there may be a two-fold advantage in using the in- 
side stack, first, by its use we maintain ‘the desired de- 
gree of efficiency through having a proper length of 
stack; second, we change the center of activity within 
the smoke-box to such an extent that it may be possible 
to eliminate the diaphragm. The subject which was as- 
signed to me also includes the question of spark losses 
and upon that phase of the question I cannot speak, since 
I have done no work upon it. : 

Mr. John Player—I notice that Prof, Goss has recom- 
mended the extension of the stack downwards inside the 
smoke-box, or, as he terms it, an inside stack, to provide 





a sufficient amount of draught. We went into that some 
years ago when we first commenced building the large 
engines with short stacks, and although theoretically you 
obtain a better draught than you do with the outside 
stack, yet we found in actual practice that with an engine, 
provided with the inside stack, it is a very long time 
from the period of shutting off steam until a sufficient 
amount of draught is obtained through the inside stack 
to clear the smoke-box and consequently the fire-box. 
When we got into the use of wide fire-boxes, burning 
bituminous coal, the objection became far more apparent 
and we had to abandon the inside stack as a continuous 
stack and cut it off at the base, using a lift pipe, practi- 
cally the same size as the inside stack would be, and leav- 
ing an opening about 2 in. in depth of the circumference 
around the base of the stack so as to permit the front 
end to clear itself. 

Mr. Symington—I would like to say that the point 
raised by Mr. Player is one which every one will discover, 
when you extend the stack down in the smoke-box, that 
the engines will “kick back.” I overcame this trouble 
entirely on some engines by cutting off the upper part of 
the smoke-box, by putting a blank plate over the flue 
sheet forward about the level, or just above the level of 
the bottom of the stack extension. This is a very sim- 
ple thing to do, and a reduction of volume in the smoke- 
box does not affect the steaming of the engine at all, and 
I think if it is tried on either the narrow or wide fire-box 
engines, that Mr. Player will find that trouble will cease. 


FLEXIBLE STAYBOLTS. 


The last topical discussion of the Master Mechanics’ 
convention, “Has the use of flexible staybolts in side 
sheets of locomotive fire-boxes overcome the difficulty of 
broken bolts, and have the benefits derived from same 
been enough to overbalance the extra cost of flexible stay- 
bolts,” was opened by Mr. T. A. Lawes. 

Mr. Lawes—The cost of renewing 105 staybolts, in 
lots of six at a time, in one year on a certain engine, 
carrying 200 Ibs. of steam, was $113.40. his includes 
taking down and putting up the parts of engine in the 
way of boilermakers; it also includes cost of blowing off 
engine, letting water out of .boiler and filling same and 
cost of water. The cost of the same number of flexible 
staybolts, put in at one time, when engine was in back 
shop for repairs, was $94.50; no charge for stripping, as 
flexible staybolts were applied when new sheets were put 
in. From this it appears that the cost of flexible stay- 
bolts for the first year’s service is $18.90 less than the 
same number of common staybolts. Now, if the same 
number of common staybolts break in the second year, 
we would save $113.40. However, since the side sheets 
of our engines carrying 200 Ibs. of steam, last but two 
years, flexible staybolts are renewed with side sheets, ex- 
cept that the brass sleeves and caps are used again with 
the new staybolts. So far as first cost is concerned, flex- 
ible staybolts are cheaper than common staybolts, when 
common staybolts are renewed in roundhouse in lots of 
six at a time. 

The great advantage in the use of flexible staybolts is 
that the service of the engine is increased, since they do 
not break and engines are-not held for renewals of bolts. 

It is our rule to take out staybolts where six adjacen! 
staybolts are broken. The loss of service of our engines 
under this rule, in one year, taking out 105 staybolts and 
renewing them, amounts to 12 days. In addition to labor 
and material this period also includes the time it takes 
to blow off steam, letting out water and cooling off boiler, 
so it can be worked in; also filling up the boiler, but not 
getting up steam. 

It may be of interest to state that the greatest num- 
ber of flexible staybolts we have used in one engine is 
430; the least is 140. We have 27 engines equipped with 
these bolts—in all 5,280 flexible staybolts in use. 

We use the flexible staybolts invented by Wehrenfennig, 
Chief Engineer of Material of the North Eastern Railway 
of Austria, improved by W. Leach, Foreman Boiler 
Maker of one of the railroads of India, and still further 
improved by the Pennsylvania Company; no doubt you 
are all familiar with this flexible staybolt, as it is used 
in great numbers by that company. The patents on this 
type of flexible staybolts have long since run out and 
they can be used by anyone without royalty. 

Mr. West—We have a large number of wide fire-box 
engines known as the Wooten type, though they do not 
have the Wooten patent, in other words, our flue sheets 
are straight. Eighty-five wide fire-box engines had 3,202 
broken staybolts from Jan. 1, 1901, to Dec. 1, 1901, a 
period of 11 months. The average number per engine was 
38; average per month per engine, 3. 29.65 per cent. of 
the total 3,202 were from boilers that were from eight 
to 11 years in the service, and represented 56 of the 8&5 
engines. The other 29 engines have been in service from 
one to six years, and only had 237 bolts broken. I think 
there was as much in the design of the boiler Mr. Lawes 
refers to as in the staybolts or water; that the trouble 
was as much with the boiler as anything else. I would 
state that we have several of these engines in service and 
have had them for three years, and never had a staybolt 
broken. We never allow a single staybolt to remain in 
service after it is demonstrated that it is cracked or 
broken. 

Mr. F. F. Gaines—My experience has been as Mr. 
West states, the form of the fire-box undoubtedly has 
something to do with the breaking of the staybolts. 

Mr. West—Our experience has been that the staybolts 
in the wide fire-boxes crack, and we keep a correct record 
and have a print showing the location of every bolt re- 
moved in 12 years, and it is demonstrated that they start 
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to crack very close to the mud ring and each year or 
two creep up to the point- where the staybolts were longer. 
I do not think we had a single staybolt broken, which 
was 8 or 10 in. long, until the engines had been in service 
five or 10 years. I do not think we had a broken staybolt 
which was 9 in. long. 

Mr. Mitchell (N. Y., O. & W.)—The first bolts we 
had broken were in the throat sheet, and then they went 
back to the front corner of the fire-box and gradually 
worked toward the center and worked up. We have many 
fire-boxes which have been in use for 11 years and we 
never had a broken staybolt more than 9 in. long. 

Mr. John Player—I would fully corroborate Mr. West 
in his statement that the type or design of the boiler has 
a great deal to do with the breaking of staybolts. In 
our varied experience with different types of boilers and 
different designs of boilers, we frequently received reports 
of excessive breakages of staybolts in certain designs, and 
on comparing the different types of boilers on which the 
breakage of staybolts took place, this practical informa- 
tion is quite interesting. I think some action should be 
taken by the Association to improve the design of the 
fire-box by increasing the water space and eliminating 
some of the existing curves in the narrow fire-box engines, 
and in designing wide fire-box engines with special refer- 
ence to obtaining less breakage of staybolts by increasing 
the water space upon the sides, and spacing the staybolts 
in such manner as to eliminate the breakage. I have in 
mind one particular design of boiler that we built several 
years ago which I felt sure would give us very great 
breakage of staybolts and my suspicions at the time were 
verified by the fact that at the present time they have 
a type of boiler on the road for which those engines were 
furnished, which are provided exclusively with flexible 
staybolts. We cannot keep the ordinary staybolts in 
place. 

Mr. S. W. Miller (Pennsylvania)—We have used a 
great many flexible staybolis. They do sometimes break, 
but we find that the breakage is generally due to one of 
two causes. In the first place, the socket or ball joint 
seat becomes filled with lime in bad water districts, and 
makes practically a solid staybolt. In addition to that, 
the boiler makers, if not watched carefully, will get the 
sleeves screwed into-the boiler, so that the expansion of 
the sheet will make the staybolt bear against the inside 
edge of this socket, making the staybolt really shorter 
than it would be if an ordinary staybolt were used. We 
find we have to watch that pretty closely. 

The flexible staybolts cost less to maintain than the 
staybolts in ordinarily constructed fire-boxes, where the 
water space is not very wide. IT saw not long ago a boiler 
that was just having a fire-box put in where the space 
at the mud ring was 8 in. on the side sheets, and the 
space at the top of the flue sheet was less than 2 in. 

A number of years ago we made a very general inves- 
tigation of the breakages of staybolts; all classes of 
engines were taken and every staybol€ that was broken 
was reported. We found that the place where the stay- 
bolts broke varied in each type of engine, but was very 
generally the same for the engines of each type. Ags a 
general proposition, the staybolts in the upper front cor- 
ner of the fire-box broke the most so that we found it 
was advisable to make an application of the bolts in a 
triangular shape about five back and forward on the top 
row, four or five in the front vertical row and tapering 
off from one corner to the other, so that there would be 
probably 12 to 14 flexible staybolts in the corners. In 
addition to that we now drill every staybolt in the fire- 
box as new side sheets to the fire-box are applied, drill- 
ing the bolt before they are put into the boiler, as we find 
the drilling after the staybolts are put in is not reliable. 
In one case where we tested the boiler five times after 
the staybolts were drilled from the outside and staybolts 
drilled in the fire-box, each time we found more broken 
or cracked staybolts. The hole was drilled partly through 
into the water space. 

Mr. Lawes—While we can build boilers in which the 
fire-box is properly designed to prevent broken staybolts, 
the matter which concerns us most at the present time is 
to prevent the breaking of staybolts in the boilers already 
built. A portion of this discussion had reference to the 
Wooten type of fire-box burning anthracite coal, but the 
great majority of engines in use are those which burn 
bituminous coal, with the fire-box on top of the frame 
and of the narrow type, so do not be deceived by thinking 
we can build boilers and get rid of this trouble with 
staybolts. We must consider what we have to use at the 
present time. As to the matter of six staybolts to be re- 
newed at a time, we drill all our staybolts, and when 
the leakage appears at the hollow in the staybolt we 
have some of the staybolt left and we do not consider 
it dangerous. We have never had any trouble. It is a 
different proposition when they are broken off entirely, 
six at a time. 

Mr. Miller—It is important to watch the staybolts 
which are drilled. I have known of a number of cases 
where the trouble with the staybolt is in the cab, and 
the steam caused the engineer some inconvenience, and 
it was a simple matter for the engineer to drive a wire 
nail in these leaks to conceal any evidence of the leak. 


OFFICERS. 

The following officers were then elected for the ensuing 
year: President, George W. West, New York, Ontario 
& Western; First Vice-President, W. If, Lewis, Norfolk 
& Western; Second Vice-President, P?. H. Peck, Chicago 
& Western Indiana; Third Vice-President, H. F. Ball, 
Lake Shore & Michigan Southern: Treasurer, Angus Sin- 
clair; Secretary, J. W. Taylor. The convention then ad- 
journed. 
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EDITORIAL ANNOUNCEMENTS. 


CONTRIBUTIONS—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 
of companics in their management, particulars as to 
the business of the letting, progress and completion of 
contracts for new works or important improvements 
of old ones, eaperiments in the construction of roads 
and machinery and railroads, and suggestions as to 
its improvement. Discussion of subjects pertaining to 
ALL DEPARTMENTS Of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of meetings, elections, appointments, and espe- 
cially annual reports, some notice of all of which will 
be published, 

LDV ERTISEMENTS—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give in our editorial columns OUR 
OWN opinions, and these only, and in our news columns 
present only such matter as we consider interesting 
and important to our readers. Those who wish to 
recommend their inventions, machinery, supplies, finan- 
cial schemes, ete., to our readers, can do so fully in our 
advertising columns, but it is useless to ask us to 
recommend them editorially either for money or in con- 
sideration of advertising patronage. 


The House accepted the Senate bill, namely, 
the Spooner bill, authorizing the President to pro- 
ceed with the construction of the Isthmian canal, on 
cither route as he may decide and it has been 
President. The essentials of this 
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signed by the 
bill appeared in the Railroad Gazette of June 
page 499. The reader may have noticed that the work 
is to be carried out by a commission of seven (to be 
appointed by the President and confirmed by the 
Senate), at least one of whom must be an officer of 
the Army and at least one an officer of the Navy; 
and these two officers are included in a group of at 
least four engineers. It follows, that there may be 
two engineers appointed from civil life, and, indeed, 
that there may be more. It is fair to suppose, how- 
ever, that the authors of the bill had in mind the idea 
of having three members of the commission repre- 
senting professions and affairs other than engineer- 
ing. At any rate, those who took alarm last winter 
at the prospect that engineers from civil life would 
have no hand in this commission will see that their 
fears were a little premature, as we suggested at 
the time, for we had no notion that the Hepburn bill 


would ever become a law. 


At the time of the collision in the tunnel of the 
New York Central Railroad in New York City, it 
was pretty generally assumed that if the tunnel had 
been worked by electricity, instead of steam’ locomo- 
tives, there would have been no accident. At the 
time, we took pains to point out that the accident 
would probably have happened. It was a clear case 
of the engineman over-running signals, and the prob- 
ability is that he would have done the same thing 
had he been running an electric train. To be sure, 
the signals would have been more easily seen had 
there been no smoke in the tunnel, and his confused 
intelligence might have been arrested by them, but 
there was a whole set of facts which indicated that 
he would have run past any signal. 

We pointed out further, that the accident would 
probably have been much more terrible had the 
tunnel been worked by electricity, for the reason 
that the wreck would probably have been set on 
fire. Confirmation of this opinion came speedily in 
two electric tunnel fires in England. Simultaneously 
with our writing, Mr. George Westinghouse made 
some public expressions of opinion along the same 
line, which aroused discussion, not to say indig- 
nation His purpose, and ours, was not to oppose 
the use of electricity as a motive power, for no 
man in his senses would do that; but to help the 
use of electricity as a motive power by urging the 
use of such design and construction as would reduce 
to a minimum the danger of fires. 

In the last three months we have collected a few 
press clippings from New York papers giving in- 
formation of electric car fires, not making any effort 
to get further information. It is certain that we have 
not seen reports of more than a small percentage of 
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the fires of this sort that have taken place, but we 
have gathered enough to fully justify all that Mr. 
Westinghouse said, and what we said. 

For instance, on June 30 three electric cars of 
the Elevated railroad in New York City were 
burned to the trucks. They were standing on a 
siding and no passengers were in them. The 
newspaper reports say that “there were flashes 
of dazzling brilliancy and sundry reports like 
the explosion of cannon crackers.” One reporter 
says: “The fuses and the cylinders of the air 
brakes blew out;’? what that means we cannot 
guess. On June 28 a surface car on Sixth Avenue, in 
New York City, took fire from an electric wire. It 
was an open car and the passengers got out without 
damage. Firemen quickly put out the blaze. On 
the 26th a fuse blew out on the Third Avenue’ Ele- 
vated. This was followed by a panic in which a num- 
ber of people were injured, none dangerously, we be- 
lieve. The car was slightly burned. On the 23rd a 
fuse blew out on a trolley car on Long Island. The 
motorman is said to have stopped the car, and then 
jumped off with his clothes on fire. Several pas- 
sengers were burned, some of them severely. June 
18 a car on Eighth avenue, New York, was set on fire 
by the burning out of a fuse. The fire was put out by 
firemen, but the car was considerably damaged. On 
the 14th a car, apparently on the Broadway surface 
line, was set on fire. It was not far from the car 
barn, to which it was pushed, and the fire put out 
with comparatively little damage to the car. On the 
6th a fuse blew out on a car of the Third Avenue Ele- 
vated, causing alarm, and slight injuries to persons. 
On May 30 a car on the Northwestern Elevated in 
Chicago was set on fire by “defective electric wir- 
ing.” On May 10 a slight fire occurred on a car on 
the Brooklyn Bridge, and on May 2 there was a fire 
on a car on the Broadway line in New York. It is 
said that this car was almost destroyed. On April 
23 a fire occurred on the Third Avenue Elevated be- 
cause a workman dropped a wrench across the third 
rail and one of the track rails. Some of the ties were 
set on fire, but nothing worse happened than a short 
block of traffic. Of course, this is a very incomplete 
record, put it is sufficient to indicate the danger. It 
will be observed that had these accidents happened 
in tunnels, inaccessible to city firemen, the results 
would have been pretty bad. 


The Manhattan Terminal of the Brooklyn Bridge. 


On Tuesday of this week Mr. William Barclay Par- 
sons, Chief Engineer of the Rapid Transit Commis- 
sion, laid before that Commission a plan for the im- 
provement of the Manhattan terminal of the Brook- 
lyn Bridge. This plan is based on the fundamental 
principle laid down by the Board of Experts who 
reported on this project last autumn, which prin- 
ciple, as we look at it, must underlie any real im- 
provement to the bridge, namely, the principle of 
sweeping away the bridge terminal entirely and 
treating the bridge as a part of a street. The 
Board, however, saw no way of taking the trolley 
terminal off the bridge; but Mr. Parsons goes fur- 
ther, and not only removes the terminal for the 
bridge cars proper, as did the Board, but also for 
the trolley cars. That is, he provides for continuing 
the bridge car lines northward and the trolley car 
line southward, thus collecting and distributing the 
traffic out on the streets of Manhattan Island, close 
to the points at which this traffic originates and to 
which it is destined. 

Furthermore, Mr. Parsons’s plan includes one of 
the important and scientific provisions of the plan of 
the Board of Experts, which was rejected by Mr. 
Martin, the Chief Engineer of the bridge, namely, 
that provisions which collects and distributes traffic 
south of the bridge as well as north. In fact, a very 
important part of the bridge traffic originates south 
of the latitude of the bridge, and the Board of Ex- 
pert Engineers provided for intercepting this traffic 
before it could get to the bridge. This provision 
Mr. Parsons accepts. 

Still further, Mr. Parsons accepts the important 
project of connecting the New York ends of the 
bridges and providing for the circulation of trains, 
providing also (and this is very important) for car- 
rying the traffic which crosses the Williamsburg 
bridge, or Bridge No. 2, down to a point near the 
City Hall. 

He accepts also the important provision contained 
in the plan of the Board of Experts, which keeps the 
line connecting the bridges along Centre street, thus 
laying that line of travel as close as possible to 
Broadway. The importance of this seems to be suf- 
ficiently obvious to anybody who reflects upon it. 

Mr. Parsons’s plan, therefore, contains all of the 
essentials of the plan of the Board of Experts and 


goes further in an important essential, namely, that 
which takes the trolley car terminal off the bridge. 
It does all this, however, at a very serious cost, 
namely, a larger cost of construction, a longer time 
of construction, a more serious and longer continued 
interference with the traffic of the bridge during the 
period of construction. These were three points 
which entered seriously into the deliberations of the 
Board of Experts, who tried to keep the cost down 
to such a point that the city debt limit would not 
stand in the way of the project, to keep the time of 
construction down to the lowest possible limit, and 
to begin to produce relief even before the construc- 
tion was completed, and, finally, to permit practi- 
cally no interference with the use of the bridge. 

Mr. Parsons’s plan is much more radical. He pro- 
poses to take all of the cars crossing the bridge, both 
the bridge cars proper and the trolley cars, into 
subways on Manhattan Island, taking the bridge cars 
northward under Centre street and the trolley cars 
southward down Nassau street. The bridge cars 
would loop around to the ends of the new bridges. 
The trolley cars would loop around and recross the 
river by a tunnel somewhere about the latitude of 
Maiden Lane, coming to the surface in Brooklyn 
somewhere in the neighborhood of the City Hall. 

In order to do this, he would begin at the anchor- 
age of the bridge and cut down in the masonry, 
dropping the tracks on a grade of 4% per cent., thus 
emerging on Park Row at the grade of the Rapid 
Transit underground railroad now building. This 
involves lowering the grade of one street and vacat- 
ing another one; obvious expedients which the Board 
of Experts considered, but which they rejected be- 
cause of the great difficulty in getting rights to 
carry out such a project. However, if the matter 
is brought forward with the backing of the Rapid 
Transit Commissioners it is not at all impossible 
that this may be done. 

Mr. Parsons estimates the cost of the underground 
construction across Park Row and up Centre street 
at about the same as the cost of building the ele- 
vated railroad, as estimated by the Board of Ex- 
perts and Mr. Martin, including, of course, damaging 
to abutting property. He does not, however, put in 


any estimate of the cost of acquiring and vacating 


property, or of changing the structure of the bridge 
itself. 

Mr. Parsons’s plan presents one great advantage, 
namely, that it would sweep away the buildings at 
the New York end of the bridge and leave an un- 
broken view of the bridge from City Hall Park. It 
would be a beautiful and dignified addition to the 
architecture of the great city. 

The newspapers have jumped to the conclusion 
that it would do away with the foot bridge across 
Park Row, but reflection will show that the enormous 
traffic to and from the Manhattan Elevated Railroad 
station must be carried above the grade of the street 
somehow. The bridge, however, need not occupy 
the position in which it now stands, but could be 
moved further north and so no longer interfere with 
the unbroken view of the Brooklyn Bridge itself. 

Another great advantage claimed for this plan is 
that it avoids building any more elevated railroads 
on Manhattan Island, and it is held that if the pro- 
posed elevated railroad up Centre street were built, 
the next step would be one or two elevated roads 
across the city from east to west. In the present state 
of public opinion this is a powerful argument. The 
press of New York is almost a unit in opposing the 
building of any more elevated railroads. So far as 
we can judge the Rapid Transit Commissioners are 
unanimous against any more elevated railroads. 
Probably the weight of opinion all through the city 
government is in the same direction. We think that 
this is a great mistake, that it is unfortunate, that 
it will cost the city a great deal of money. We 
have little doubt that within a very few years there 
will be a reaction, and that more elevated railroads 
will be built; but, at present,.it seems idle to con- 
tend against this overwhelming sentiment. Of 
course, the Rapid Transit Commissioners have it in 
their power to change this sentiment, and to change 
it very promptly; but they themselves would first 
have to be converted. All of this being so, Mr. Par- 
sons, with the plan that he now brings forward, 
stands in a position of great strategic strength. 

The most serious objection to his plan is the long 
time that must elapse before any relief is felt. Under 
the plan of the Board (accepted and a little modified 
by Mr. Martin) relief would have begun in a few 
months; under this plan it is a matter of a few years. 
An operating objection is the heavy grade. All the 
motor car equipment must be governed by this one 
short grade, and the cost of working that grade will 
be a tax on traffic as long as the bridge stands. 


. 





pore 














a SN 




















pamers CN, Sree 





NT Rat 








ee 


JuLy 4, 1902 


THE RAILROAD GAZETTE 





Iron and Steel in 1901, 





Some 10 days ago Mr. James M. Swank submitted to 
the American Iron & Steel Association his Annual Statis- 
tical Report for 1901. It is the familiar yellow-covered 
pamphlet to which those of our readers who are inter- 
ested in such matters are accustomed. The tables relat- 
ing to pig iron production have been greatly extended. 
The department devoted to prices has been enlarged to 
embrace monthly prices of steel bars at Pittsburgh in the 
last six years, monthly prices of tin-plates in the last six 
years, and average yearly prices of Connellsville coke, A 
careful examination of the iron and steel industries of 
Canada is included, and the statistical tables dealing with 
the British and German trades are the most comprehen- 
sive ever published by the Association. The document 
may be had of Mr. Swank, at 261 South Fourth street, 
Philadelphia. 

A few of the most important items in the general sta- 


















tistics are presented in the table below, all being gross 
tons: 
1900. 1901. 

Total production of iron ore...... 27,553,161 28,887,479 
Pig iron, including spiegel and 

ferro SigiS aieventiniaieitae-a wie wc iianee ser URE eaten 15,878,354 
Bessemer steel ingots and castings 6,684,770 8,713,302 
Open- hearth steel eaten and cast- 

ings or eee re 3,398,135 4,656,809 
All kinds" of ‘steel eRe reer es 10,188,329 13,473,595 
Structural shapes, not including 

Rigtene Stee on ree 815,161 1,013,150 
Plates and sheets, except nail plate 1,794,528 2,254,425 
Rolled iron and steel, except rails. 7,101,761 9,474,688 
Bessemer steel rails............. 2,383,65 2,870,816 
All Wsivieiy: GE PAA. os -< ok ccc ee 2,385,682 2,874,639 
All rolled iron and steel, including 

PAU aici eicwe Hagin wiemeel waists sie 9, 487, ph 12,349,327 
Imports of FROM ONG... since ces $97,831 966,950 
Exports of iron and steel, value.. .$129, 633, 480 $102,534,575 


It will be observed that there was a small increase in 
the imports of iron ore. The amount imported from Cuba 
in 1901 was 523,000 tons, as against 369,000 in 1899. 
An indication of the course of prices for two years is 
given in the small table below : 


1900 1901 
No. 1 foundry pig iron at a. $19.98 $15.87 
Gray forge pig iron at Pittsburgh... . 16.90 
Bessemer pig iron at Pittsburgh. ...... 19.49 
Steel billets, at mills, at Pittsburgh... ..... 25.06 


The furnaces in blast at the close of the year numbered 
PG, as against 232 at the close of 100. Those using 
hituminous coal and coke were 188, anihracite 54, and 
charcoal 24. ‘Lhe furnaces out of blast at the close of 
iMO1l numlered 140, or 34 less than at the close of 1900. 
An interesting study is the consumption of pig iron per 
capita of our population. In 1801 this amounted to 
14.4 Ibs. In 1800 it was 386.8 Ibs.: in 1S90, 318.1 Ibs., 
and in ISTO, 105.6. The increase in 30 vears may well be 
called amazing. 

The product(on of open-hearth steel has more = than 
coubled in the last four years; having increased from 
2PESOUCO gross tons in TS9S8 to 4,656,000 in TWO, Of this 
quantity acid open-hearth was 1,057,000. In 1800) our 
open-hearth sieel production passed that of Great Britain 
tor the first time, and in 1901 it was greater by more 
than 340.000 tons. In 1891 the total production of open- 
castings amounted to 801,622 gross tons, 
Besides this there 





hearch steel 
of which 2UG6,6S1 tons was acid steel. 
was about 16,0L0 tons of Bessemer, crucible and miscel- 
laneous castings. OF the rail production TT per cent. 
Was over 45 Ibs. per yard, and less than 85 Ibs.; and 
In 1900 these per- 
which may 


17 per cent, was 8) Ibs. and over. 
centages had been 71 and Y6 respectively ; 
mean much or may not, but it is an interesting fact. 


May Accidents. 





We publish in another column of this issue a condensed 
record of the principal train accidents which occurred in 
the United States in the month of May. The record con- 
tains accounts of 27 collisions, 30° derailments, and 2 
Those which were most serious, or are 
causes or attending 


other accidents. 
of special interest by 
circumstances occurred as follows: 

2d. Clyde, N. Y. +7th. North Topeka, Kan. 
‘4th. Rockwood, Pa *12th. Sheridan, Va. 

Gth. Flagstaff, Ariz. 417th. Hyannis, Neb. 

Gth. Arkansas June., Colo. 29th. Alma, Wis. 

The accidents fatal to passengers were those at Hyan- 
nis, Rockwood and North Topeka. In the last case the 
passengers were ina freight train caboose. The most dis- 
astrvous train accident in the present record was _ that 
at Sheridan, Pa., causing the death of 25 or more per- 

ons: but as a train accident this collision was insignifi- 
cant. No less than five accidents in the present record 
were due to trains or cars escaping control and running 
long distances unattended on descending grades. 

Three train accidents figured in the newspapers for 
\iay which do not appear in the present record, for the 

ason that they did not occur on standard railroads open 
for business. At Ardmore, Ind. T., a work train broke 
iirough a trestle bridge, on a road which was barely com- 
jieted and had not been put into regular operation, and 
1! employees were either killed or fatally injured. An 
oulsider, apparently a passenger riding on the train, was 

killed, and 10 other employees were injured. Near 
Davis, W. Va., on a logging road, a train broke through 
bridge and the engineman was killed. In a_ similar 
accident in the State of Washington, two men were killed ; 
“(the accident was followed by the wreck of a second 

\in, which went down at the same bridge. 

Near Norton, N. B., on May 28, a mixed train broke 
‘rough a trestle bridge and the fireman was killed. The 
eigineman went down into the water with the engine, but 
sWam ashore, 

The number of electric-car accidents reported in the 


reason of their 








United States in May was nine, in which two persons 
were killed, and 50 or more were injured. 

In connection with the disastrous explosion at Sher- 
idan on the 12th, the rule which should govern in the 
handling of such dangerous cars is a matter of interest, 
and we quote here the rule concerning explosions which 
is prescribed by one prominent railroad. The rule deals 
mainly with powder, dynamite, ete., “inflammable ma- 
terial” being mentioned only once; but it is obvious that 
the precautions laid down would sometimes be as valu- 
able with cars of oil as with nitro-glycerine. The dif- 
ficulty, of course, is in enforcing the rule. Familiarity 
with danger breeds contempt for safeguards, and this 
difficulty is worse with oil than with powder, because 
oil cars are so much more common; but enormous losses 
from oil explosions are also becoming common. 


Rules for Freight Train Men Handling Explosives. 


Cars to be placed on sidings at stations where pow 
der or other high explosives are loaded, should always 
remain attached to the engine and under direct con- 
trol of the engineman until finally placed in position. 
Other cars must not be allowed to strike a car con- 
taining explosives, and such a car must be placed in a 
yard or at a station where it will be subject to as little 
handling as possible. Under no circumstances should 
a car be cut off and run in under control of hand brakes, 
except that where cars are placed on or taken out of a 
spur siding and it is impossible to keep the engine at- 
tached, a rope or pole must be used to move the cars 
sufficiently ahead to permit the engine coupling on 
and placing the cars in permanent position. Cars con- 
taining explosives should be handled near the middle 
of the train, and should not be placed within five cars 
of either the engine or the cabin, if the length of the 
train will permit, and. must not be placed next to a car 
loaded with oil or other inflammable material.  Train- 
men having cars containing explosives or inflammable 
material must, at every point where the train stops, 
make special examination of cars for hot boxes. The 
cards, “Explosives—Handle Carefully,” must be tacked 
on each end of every car containing explosives, in ad- 
dition to the two cards on sides of cars, and Conduc- 
tors will refuse to move any car containing explosives 
not so carded. If necessary to set off a car containing 
explosives short of destination, the Conductor must 
advise the Agent at station where car is set off, and 
also. the Superintendent from first telegraph office. 
The Agent where car is set off must use every precau- 
tion to prevent accident to the car. In case of a wreck 
involving a car containing explosives the most impor- 
tant precaution is to prevent fire. Before beginning to 
clear a wreck in which a car containing explosives is 
involved, all unbroken packages should, if possible, be 
moved to a place of safety, and as much of the broken 
packages as possible gathered up and likewise re- 
moved. With all explosives, mixing them with damp 
dirt renders then safer either from fire or concussion. 
Trainmen will understand that these rules are intende) 
for their individual safety as well as for the safety of 
others. 


The Pennsylvania Railroad and the Postal Telegraph. 





The Postal Telegraph Company is to occupy the lines 
and offices of the Pennsylvania Railroad, throughout sub- 
stantially the whole of the Pennsylvania lines east of 
Pittsburgh and Erie, except those formerly owned by 
the Western New York & Pennsylvania. This much ap- 
pears to be certain, though the particulars of the con- 
tract are still withheld. The Western Union's 25-year 
contract with the Pennsylvania expired some time ago, 
so that the new arrangement can go into effect at any 
time (as soon as the physical changes can be made) 
though the Western Union has until December 1 to re- 
move its property, The new contract is for 15 years, and 
4,700 miles of road. The number of 
commercial offices in railroad stations on these lines is 
perhaps a thousand. It is understood that a yearly 
rental of $70,000 will be paid by the Postal Company ona 
basis of 12,000 miles of wire, and yearly pole rental of 
$6 per mile on each additional mile, besides which the 
railroad receives 50 per cent. of the cash receipts from 
all commercial business, and is entitled to free telegraph 
service to the extent of $100,000 a year, all service be- 
yond that sum to be paid for at the rate of half a cent 
a word. The railroad is to furnish poles, and the tele- 
graph company the wires. The railroad is to keep the 
lines in repair, which means that all linemen are to be 
provided by the road. 

This is a somewhat remarkable overturn, for the West- 
ern Union has been in practical partnership with the 
Pennsylvania—as it has, indeed, with nearly all other 
prominent railroads of the country—from time immem- 
orial. For a railroad man to have anything to do with 
an “opposition” telegraph has been as discreditable as 
it would be to pay his fare on a foreign road, or to 
marry a heathen wife. But there appears to have been 
an irreconcilable difference between the P. R. R. and the 
W. U.in regard to the terms, and the life-long partners are 
now to be separated. The Postal Company is reputed to be 
a very enterprising concern, while the Western Union has 
lately been charged with being decidedly unenterprising ; 
and the Pennsylvania people seem to have concluded that 
a change might be beneficial “on general principles.” They 
deny the truth of the reports that they are unfriendly 
to the Western Union hecause it is managed by the 
Goulds, who threaten to compete with the Pennsylvania 
by establishing a new railroad from Pittsburgh to Balti- 
more. 

The Pennsylvania Railroad has an extensive telegraph 
establishment of its own, so that the present arrange- 
ment does not mean that the Postal Company is going 
into the railroad business. At all of the terminals and 
at many other stations the railroad company has a large 
telegraph office, and, of course, its own wires and poles. 
The magnitude of this business may be inferred from 


it covers, roughly, 
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the fact that the road makes its own telegraph instru- 
ments at Altoona. As the Pennsylvania, east of Vitts- 
burgh, is perhaps the busiest railroad in the country, the 
fact that its railroad telegraph department is a large one is 
a natural sequence; but we are probably safe in saying 
that the telegraph department is even larger, in propor- 
tion to the amount of passenger and freight traffic car- 
ried, than on any other road. In addition to the tele- 
graph, the road has the exclusive use of one or more long 
distance telephone circuits between all of the large cities 
on its lines. The use of Delany’s rapid’ telegraph be- 
tween Philadelphia and Pittsburgh for railroad messages, 
as recently announced in these columns, will be fresh in 
the reader’s memory. 

The Postal Company was, of course, already connected 
with all of the large towns Pennsylvania, so that no 
radical change is made in its facilities for through busi- 
ness. The advantage to it is in the access to a large 
number of small places, and in the improved facilities 
due to getting lines on the railroad right-of-way. The 
Postal is not entirely new to the railroad field; it has 
done business on the line of the Chicago Great Western 
(1,271 miles) for several years. It also operates on the 
Grand Rapids & Indiana, the New York, Philadelphia 
& Norfolk, and the San Francisco & San Joaquin Val 
ley. It also operates on the Ann Arbor road and on 
important lines of the Illinois Central south of the Ohio 
River. 


All's well that ends well; the Chicago & North West- 
ern has signed the per diem agreement and the New 
York, New Haven & Hartford has adopted the plan 
whether it has signed or not; so that with the end of 
the period of discussion we may say that the railroads 
of the country are unanimous in their disposition to 
earnestly endeavor to carry out this important reform 
in car-service. The arrangements which it was found 
necessary to make at the large cities for dealing with 
switched cars appear to have been made with but little 
friction. Some of these agreements have been made for 
a term of three months. If they are irrevocable for that 
length of time the idea is a good one. The Wood River 
Branch Railroad, in Rhode Island, has notified its cus- 
tomers that hereafter demurrage will be charged on 
freight cars at the rate of a dollar a day. The reader 
may, perhaps, wonder why we mention the Wood River 
Branch; it is only six miles long, and the total number 
of its cars and locomotives together is only five. But we 
mention it because it is a straw which shows the way 
that the wind is blowing. There are many such straws 
in the air. At Des Moines, lowa, demurrage rules have 
heen agreed upon, for the first time. It appears that 
during all these dozen years past, when other citiés were 
enjoying the benefits of demurrage reforms, the roads 
centering in Des Moines have been unable to reach an 
agreement; but now that the screws are tightened, defi- 
nite action results. At Buffalo a circular announcing 
the enforcement of demurrage was issued by the Pennsyl- 
vania a month ago. At Chicago an agreement has been 
reached to consider five days a reasonable length of time 
for which a switching road may reclaim per diem from 
the road for which the switching is done. We have said 
that the railroads are practically unanimous. There is, 
however, one important partv. not a railroad, 
last accounts was still obdurate; the United States Steel 
Corporation. This concern, with its immense mills, at 
many different places, is of the nature of a gigantic “pri- 
vate siding,” carrying railroads of considerable length in 
its pocket, as it were. Its use of cars owned by the 
‘ailroad companies will, no doubt, involve some compli- 
cated problems. But the underlying principle at stake is 
the same that has to be dealt with elsewhere, and it 
cannot be that any insuperable difficulty exists. If any- 
body thinks that the mere bigness of the steel corporation 
is a difficulty, let him remember that a billion-dollar mill 
corporation is only a baby when compared with a twelve- 
billion-dollar railroad combine. 


which at 


It is announced that the Pennsylvania Railroad will 
pay rebates to passengers on its 20-hour Chicago trains 
whenever these trains are more than two hours late. If 
the detention is two hours, and not more than three 
hours, the rebate will be For the next hour it is $3, 
and for four hours or more it is $4. It is understood 
that proportionate rebates will be paid to passengers to 
and from Pittsburgh, Altoona, Harrisburg, Philadel- 
phia. The report that rebates would be paid in case 
of delay has been published as a rumor for several days. 
but now we have it from an officer of the road. This is 
What if it should become the fashion 





a genuine novelty. 
on ordinary trains? 








Among other interésting announcements made by Pres- 
ident Hadley at the Alumni dinner at Yale last week, 
was that of the appointment of John Hays Hammond 
as a professor in the Sheffield Scientific School. The 
Hammond shall direct the practical 
Considering 


purpose is that Mr. 
part of the course in mining engineering. 
that Mr. Tlammond’s time is worth $100 an hour, more 
or less, his acceptance of this position must be a mat- 


.ter of pure patriotism, coming from a desire to serve 


the profession and to serve his Alma Mater. Indeed, 
he accepts no compensation from Yale. This is a great 
thing for Mr. Hammond to do, after having made his 
position and fortune. It will seem odd, however, to call 
him professor. Another aspect of this appointment is 
as an illustration of President Hadley’s keen and prac- 
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tical sympathy with actual life. In this he is not only 
keeping up the traditions of Yale, but bettering them. 


According to the Railway News, of London, the Amal- 
gamated Society of Railway Servants, the principal rail- 
road employees’ organization in Great Britain, is not so 
prosperous as it was. A recent report shows a member- 
ship of less than 56,000, which is only about 10 or 11 
per cent. of the total number of railroad employees in 
the United Kingdom. In the preceding year the number 
of members was about 62,000, and four years ago it was 
about 86,000. The financial report also shows an un- 
favorable tendency. Certain local branches of the society 


‘have asked the courts for an injunction to prevent the 


expenditure of its funds in the litigation with the Taff 
Vale Railroad, which sued the society for damaging the 
railroad company’s business by a strike. One of the rea- 
sons given for the waning popularity of the society is 
the introduction of the piece work system by some of 
the roads. In a large freight house in London the rail- 
road company has abolished the long-hours grievance by 
paying the men according to what they do, so that now 
they go home earlier and with more money in their 


pockets. 


Test of an Ingoldsby 100,000 Ibs. Capacity All-Steel 
Dump Car. 


In our issue of April 4 of this year we gave an illus- 
tration and summary of tests of an Ingoldsby wooden 
dump car of 100,000 Ibs. capacity. We are now per- 
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value of the distance itself, since sin? of a small angle 
varies more rapidly than cos* of the same angle. 

The rule is the result of a long experience in the prac- 
tical requirements of such a device, and it is claimed 
that the accuracy is as close as the actual instrument 
work. Full directions are printed on each rule. The 
Keuffel & Esser Co., New York, sell this instrument. 


TECHNICAL 


Manufacturing and Business. 
The Simplex Railway Appliance Co., with headquarters 
at Hammond, Ind., has opened a branch in Canada and 
a factory site has been chosen at St. Henri, near Mon- 
treal. 

W. E. Taylor, formerly General Manager of the Re- 
public Iron & Steel Co., is said to have bought a con- 
trolling interest in the Niles & Scott Wheel Co., of La- 
porte, Ind. 

The Caswell Car & Improvement Co., Chicago, writes 
us that it has given up the idea of establishing a car 
works at Stevens Point, Wis., but instead has made a 
contract with a large car building concern to make its 
cars. 

After July 1 the office of Ira C. Hubbell, the Buyer of 
the Kansas City, Mexico & Orient Railway, and the In- 
ternational Construction and Union Construction Com- 
panies, will be located at room 404, Columbia Building, 
St. Louis, Mo. 

After July 1 the northwestern office of The Pennsyl- 
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Ingoldsby All Steel Dump Car. 


mitted to give similar information concerning an all 
steel dump car of the same nominal capacity. The illus- 
tration shows one of a number of dump cars now being 
built at Detroit for the Colorado Fuel & ‘ron Co., and 
is of the Ingoldsby patent type. 

A car of this kind was tested by Mr. IF’. R. Bowling, 
Mechanical Engineer of the Ingoldsby Co., and from his 
report we take the following facts: 

The car was first loaded with 84,100 Ibs. of pig iron 
and subjected to severe usage. two days later the car 
was additionally loaded to 147,000 Ibs. and again bumped 
about over frogs, switches and obstacles on the track 
and was finally kicked into a loaded train of freight cars. 
No damage to the test car was noted. Three days later 
the total load was increased to 200,100 Ibs. and = sub- 
jected to similar treatment. After all parts had_ set- 
tle? into place the maximum deflection at no place ex- 
ceeded %-in. One man dumped by hand power 147,000 
Ibs. of the load in 10 seconds. 

The car was afterwards given a load of 138,600 Ibs. of 
coal and subjected to test. The outward bulge of the 
sides was but */,, in. on each side. 

These cars have no ties across the center of the car 
at the top and are open from end to end as in ordinary 


gondolas. 


A New Stadia Slide Rule. 

The adoption of the stadia in surveying has been some- 
what retarded by the difficulties in reducing the observa- 
tions. When the reductions are made by an actual nu- 
merical application of the formulas (even with the as- 


vania Steel Company will be located in the Western 
Union Building, Chicago, Ill., in charge of Mr. Clifford 
J. Ellis, Sales Agent, and Mr, Robert E. Belknap, As- 
sistant Sales Agent. 


The Cleveland Pneumatic Tool Company, Cleveland, 


Ohio, has purchased a tract of land on Hawthorne and 
Second avenues, that city, and will at once begin the 
erection of modern factory buildings. It has outgrown 
the present shop space, and the company is unable to 
keep up with its orders. About 150 men will be em- 
ployed in the new plant. Electric power will. be used in 
driving the machinery. 
Iron and Steel. 

The United States Ship Building Co. will increase its 
capital stock from $20,000,000 to $45,000,000, partially 
as the result of the acquisition of the Bethlehem Steel 
Co. The total capitalization will be divided into $20,000,- 
000 preferred and $25,000,000 common stock. 

John H. Kendin, of the New Process Casting & Min- 
ing Co., recently organized at Homestead, Pa., is reported 
as saying that the company will soon begin work on a 
plant in the Pittsburgh district to make steel castings by 
a new process, which it is calculated will reduce the cost 
30 per cent. He says the proposed furnace is to be of 
50O tons daily capacity and there are to be three foundries. 

The Empire Contracting Co., with a capital stock of 
$100,000, was incorporated in New Jersey July 1 to do 
a general contracting business, including the construction 
of railroads and bridges. Tne incorporators of the com- 
pany are Louis B. Dailey, H. O. Coughlan and K. K. 
McLaren, all associated with the Corporation Trust Co. 

of New Jersey, through which 
institution the papers of in- 











corporation were filed. The 





p —— 


temporary address of the 





tables) the operations are tedious.  Dia- 


sistance of 
grams, from which the desired values may be directly 
read, are either drawn on so small a scale that the re- 
quired degree of accuracy is unobtainable, or they are 
too large for use in the field and are clumsy for office 
use. 

The Webb stadia slide rule is so designed that its 
capacity and accuracy is equal to that of a straight slide 
rule with a length of more than 4 ft., but it has been com- 
pacted to a eylindrical form with a length of about 15 
and a diameter of 144 in. It is therefore of conve 
and use in the field, thus facilitating 
The desired quantities are 


ith. 
nient size to carry 
the drawing of field) maps. 
given with a degree of accuracy which is commensurate 
with the probable accuracy of the observations as read, 
the logarithmic unit being 121% in. long. 

It should be noted that the true horizontal distance is 
obtained by computing the correction to the distance as 
Since the correction 


read from the wires (rod reading). 
is always small, its true value (to the smallest unit 
used) may be more readily determined than the exact 





company is given as Jersey 
City. 

General Samuel Thomas has retired as President of 
the United States Cast-Iron Pipe & Foundry Company, 
owing to continued ill health. He has been succeeded by 
George B. Hayes, who has been practically the head of 
the company for the last year. These other officers have 
been elected: Vice-Presidents, George J. Long and A. 
F. Callahan; Secretary and Treasurer, B. F. Horton; 
Executive Committee, Colgate Hoyt, A. C. Overholt, E. 
R. Thomas and A. N. Brady. At the annual meeting 
of the company’s stockholders on Wednesday TP. J. Good- 
hart, David Giles and W. T. C. Carpenter were elected 





new members. 

The Underground Railroad From New York to Brooklyn. 
The Rapid ‘Transit Commissioners of the City of New 
York have advertised for bids for proposals to build, equip 
and operate for 35 years (with the right to renew for 25 
years) an underground and under-river railroad between 
the cities of New York and Brooklyn. This will begin 
at the south end of the underground road now building ; 
namely, at City Hall, and will go south under Broadway 
and Bowling Green to State street, under State street 


and Battery Park to Whitehall street, under the East 


River and so under Joralemon street, Fulton street and 
Flatbush avenue to Atlantic avenue. There will also be 
a loop at the south end of Manhattan Island for trains 
to turn and again proceed north. ‘The specifications are 
for a two-track road in shallow subway, like the under- 
ground road now building. The East River tunnel, how- 
ever, is to be in tubes of steel or cast-iron and concrete. 
The bidders must deposit $1,000,000 in cash or securities. 
Further, they must give a bond for $1,000,000, or a fur- 
ther and continuing deposit of $1,000,000. Bidders must 
specify an estimate of the cost of equipment on which 
their bids are based, this to include all rolling stock, all 
power machinery and the land on which power houses are 
placed. Work must be begun within GO days after the 
contract is executed, and finished, ready for operation, 
within three years. 
The River and Harbor Bill. 

The River and Harbor Bill appropriates $65,107,602. 
Of this $25,521,442 is for the next fiscal year, and the 
remainder is for continuing improvements after June 30, 
1903. Apart from the enormous appropriations made 
there are. some features of unusual interest in this bill, 
and we shall give considerable extracts from it next 
week, 

Letter Ballot on Signal Practice. 
The Committee on Signaling of the American Railway 
Engineering and Maintenance of Way Association, has 
issued a circular, in accordance with instructions given 
by the Association at the last annual meeting, asking 
members to give their preferences in the matter of the 
position of the arm in semaphore signals, and as to what 
arrangement is favored for preventing the display of 
an all-clear signal at night, when the arm droops. The 
circular is accompanied by diagrams. In the matter of 
positions, the member is asked to choose between the three 
position signal, in which all-clear is indicated by a ver- 
tical arm; and the two position signal, in which the all- 
clear indication is shown in the diagrams (a) TO deg. from 
the horizontal, or (b) 60 deg. The arrangement of lights is 
shown in four different diagrams. First is the common 
arrangement, by which when the arm drops as much as 
30 deg. from the horizontal, the lamp is uncovered and 
shows white. In the second figure the arm and spectacle 
and lamp are the same, but there is a metal shield fast- 
ened to the lower side of the spectacle, so that after the 
red lens is lifted, the light is concealed until the arm 
drops fully to the all-clear position. In the third dia- 
gram the spectacle carries a red glass for the stop indi- 
cation, and another glass for the all-clear indication. 
The centers of these glasses are 60 degrees apart, and the 
space between them is filled with a metal shield to con- 
ceal the light. In the fourth diagram this space between 
the stop lens and the all-clear lens is filled by a third 
opening in the spectacle, carrying a red glass, so that if 
the arm is part way down, but not far enough to show 
the all-clear indication, the light continues to show red. 
This arrangement of two red lenses is intended to pro- 
duce substantially the same results as one elongated lens, 
such as that which is used in some of the signals on the 
Pennsylvania Railroad. 

Besides indicating preferences by making marks against 
these several diagrams, the member is asked to say 
whether or not he is in favor of three positions for the 
signal arm. So far as appears from the diagrams, the 
term ‘“three-position,’ as here used, refers to ethe prac 
tice of the Pennsylvania Lines West of Pittsburgh, i: 
which “stop” is indicated by horizontal, and caution by 
an inclination 45 deg. downward. The practice of the 
Erie and of the Atchison, where an arm inclined 45 deg. 
upward is used to indicate caution, does not appear to be 
recognized. 

Answers to the circular are to be sent to the Secretary 
of the Association, 1562 Monadnock Building, Chicago. 


Steel Foundries Company. 

The American Steel Foundries was incorporated in New 
Jersey last week with a capital stock of $20,000,000 of 
6 per cent. cumulative preferred and $20,000,000 of com- 
mon. As previously stated in these columns, the company 
will acquire the plants and properties of the American 
Stee] Castings Company of New Jersey; Reliance Steel 
Castings Company, Limited, of Pittsburgh, Pa.; Leighton 
& Howard Steel Company, of St. Louis, Mo.; Franklin 
Steel Casting Company, of Franklin, Pa.; The Sargent 
Company, of Chicago, Ill., and American Steel Foundry 
Company, of St. Louis, Mo. The properties will be takeu 
over as of July 1, and it is expected the new compan) 
will take control not later than July 15. The statement 
is made that the owners of the constituent companies 
declined to take any cash in payment for their properties. 
but instead took stock of the company ; therefore the cas! 
requirements have been very considerably reduced, and al! 
have been guaranteed by Messrs. C. M. Schwab, E. I. 
Gary and Max Pam; for that reason a syndicate has be- 
come unnecessary. There will be no underwriting priv: 
ileges. It is announced that the election of officers wil! 
take place next week. The incorporators of the new 
company were Howard K. Wood, Kenneth K. McLare!: 
and Donald K. Mann. 

General Building and Construction Company. 
Articles of incorporation were filed at Albany, June 2», 
for the General Building & Construction Co., with © 
authorized capital of $2,500,000. The directors includ: 
William T. Havemeyer, Cornelius Vanderbilt, Charle- 
T. Garvey, Henry Seligman, 8. H. Chisholm, William -\. 
Garrigues, William J. Merritt, Alex. S. Porter, H. 1. 
Cocheu, William B. Randall, F. H. Ecker, Louis Dohm, 
Col. Charles H. Ropes, Charles A. Cowen, John Larkes 
and Henry R. Hoyt. 
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Montreal Tunnel. 
Mr. C. W. Emerson, of Boston, Mass., has been re- 
tained as Chief Engineer of the Montreal Subway Co., 
which proposes to build a tunnel under the St. Law- 
rence River from the south shore at Longueuil, under 
St. Helen’s Island and into Montreal. 


The Blackwell’s Island Bridge, New York City. 
The Commissioner of Bridges of New York City has 
ordered the contractors (Ryan & Packer) to stop opera- 
tions on the anchor piers and the four main piers of the 
Blackwell’s Island bridge. He has in mind some 
changes in these piers. The contractors decline to stop, 
as they would suffer considerable money damage by sus- 
pending work now. 


The Hall Signal Company. 

At the annual meeting of stockholders of the Hall Sig- 
nal Company, at Portland, Me., on June 25, the follow- 
ing were elected directors: William P. Hall, T. Gorton 
Coombe, Cyrus S. Sedgwick, William H. Lyon, Thomas 
M. Waller, Leroy W. Baldwin and Winfield S. Gilmore. 
William P. Hall was re-elected President, William H. 
Lyon Vice-President, Cyrus S. Sedgwick Treasurer and 
General Manager, and Robert K. Waller, Secretary. 


Bridges in New York City. 
The last wire of the cables of the new Kast River bridge 
was strung on Friday of last week. The Bridge Com- 
missioner has appointed a consulting architect: to the 
Bridge Department, namely, H. F. Hornbostel. 


American Car & Foundry Co.’s Plans. 

At the annual meeting of the American Car & Foundry 
stockholders, on June 26, the following new directors 
were elected: W. G. Oakman, Thomas H. West, Adol- 
phus Busch and H. R. Duval. The retiring directors 
were Geo. Hargreaves, L. J. Cox, F. E. Canda and C. 

Woodin. The directors on organization re-elected re- 
tiring officers, except KE. F. Carry, who was added to 
the Executive Committee. The regular quarterly divi- 
dends were declared—that is to say, 1% per cent. on the 
preferred and 4% per cent. on the common—payable Aug. 
1. W. K. Bixby, chairman, said that if the business 
of the company continued on the present basis during 
the remainder of the year the directors would, with 
conservatism, place the common stock on a 3 per cent. 
basis in November. He said that the working capital 
could probably be further increased by about $3,000,000 
by the close of the year, which would bring the total 
working capital up to $15,000,000. Ile added: "The 
policy of the company will be, however, to continue add- 
ing to the working capital out of surplus earnings. The 
quarterly statement, which will cover the three months 
ending May 31, will show net earnings to have exceeded 
$2,000,000." The total output of cars during the past 
year amounted to 64,140. Car wheels produced, 800,000 ; 
cast-iron, 62,000 tons; cast-iron water pipe, 23,000 
tons; bar iron, 83,000 tons, and the lumber produced at 
the company’s mills amounted to 138,000,000 ft. The 
sales of miscellaneous products during the year showed 
an increase of $1,000,000 over the previous yea1 


THE SCRAP HEAP. 





Notes. 

On the evening of June 380, the “Twentieth Century 
Limited” of the New York Central was run from Albany 
to Syracuse, 148 miles, in 145 minutes; which includes 
a stop at Utica. 

At Buffalo, July 1, the Grand Jury indicted five ticket 
brokers for forgery. They are accused of changing Ba- 
tavia tickets to read New York, a change which increased 
the value of the tickets ten-fold. 

Mr. Frank P. Sargent has taken up his duties as Com- 
missioner of Immigration at Washington, and his suc- 
cessor as Grand Master of the Brotherhood of Locomo- 
tive Firemen is Mr, John Hannahan. 

Chicago papers announce that on July 1 the rate on 
packing house products from the Missouri river, was ad- 
vanced, by all the roads, from 18% cents to 22% cents; 
so as to make it equal to the rate on live stock, 

Passenger conductors and station agents on the New 
York, New Haven & Hartford, have been notified that 
during the hot weather they may wear coats and vests 
of light weight, dark blue worsted, the coat to have a 
skeleton lining. Each employee must, however, have his 
regular summer uniform, as usual. 

On Friday, June 27, the number of freight ca 
over the Middle Division of the Pennsylvania road was 
7,033, the largest number ever moved. This is four more 
than the record of Sept. 22, 1900. The present heavy 
movement is due largely to the rush of shipments of bitu- 
minous coal, and the number of tons of freight carried 
was no doubt much greater than on the record day of two 
years ago. 

The passenger department of the Southern Railway 
announces that that road now runs its own trains 
through to Jacksonville, Fla., a trackage contract having 
been made for the use of the line of the Plant System 
(now the Atlantic Coast line) south of Savannah and 
Jesup. These trains run over the new short line, by 
which the distance from Savannah, and from Jesup, to 
Jacksonville, is reduced 20 miles. 


rs moved 


According to a press despatch from Chicago, a mer- 
chant of that city has traveled from Paris to Chicago 
(4,943 miles), in seven days (apparent time). The pas- 
senger left Paris at 8:45 a.m., June 18; Cherbourg, 231 
miles from Paris, at 3:30 p.m., the same day; arrived 
New York, by the “Kronprinz Wilhelm,” 11:30 a.m., June 


24; departed from New York, 1:55 p.m., over the Penn- 
sylvania Railroad; arrived in Chicago 8:55 a.m., June 
25. The difference in time between Paris and Chicago is 
six hours and nine minutes. 

The shops of the Union Pacific at Cheyenne were 
completely closed on June 24, about 500 men being dis- 
missed. A considerable number had been dismissed be- 
fore that time; the purpose to discontinue shop work at 
Cheyenne having been formed some time ago. The boiler 
makers and some of the other shop men on the road 
struck, or threatened to strike, last week, but it is said 
that that has little or nothing to do with the closing 
of the Cheyenne shops at this time. Press despatches con- 
cerning the strike say that it affects the whole line of the 
road, but no statement is made as to the number of men 
who have actually left their work. 


Another Narrow-Gage Road Goes. 

The Chicago, Burlington & Quincy is said to have com- 
pleted purchase of the right of way for a connecting link 
between Oskaloosa and Tracy, Iowa, 13 miles. By 
building this section the Burlington would obtain a 
direct route between Des Moines and Burlington, Lowa. 
in connection with the Burlington & Northwestern, 
which has been changed from narrow to standard gage. 
It may be observed in this connection that the change 
Was accomplished in nine hours, both rails being moved 
by a squad of 450 men over a distance of 125 miles, the 
preliminary grading, etc., having been made ready in ad- 

vance, 
Fast Run from Harrisburg to Altoona. 

The mail train which made the record-breaking run 
from Harrisburg to Altoona, over the Middle Division of 
the Pennsylvania Railroad, June 21, weighed, including 
the engine, almost 250 tons: the weight of the cars being 
280,824 Ibs. The w veights of the different vehicles and the 
speeds over various parts of the line were as below: 

Train No. 11, June 21, Middle Division, P. R. R. 






Lbs. 
Engine 252, Class “D-16-A,”’ weight in working order 134,500 
Werene of tender 1nGdeds. oc. nce ccee cawwns wens 82,000 
Postal storage car No. 6.609, empty weight........ 74,250 
Postal storage car No. 6,601, empty weight........ 74,200 
Postal car No. 6,523, estimated empty weight...... 82,374 


50,000 


Estimated weight of mail in the three ears... ...... 
Total estimated weight of train................ 497.324 
; Stations. Time, am. Distance. Speed. 
eS See. ctu Hae eS 8: Voie 
Marysville : 79 47.40 
Aqueduct Sere re A ee 9 49.50 
PROINIO Eo ereracale cie-scgrs dctae ete 9.9 66. 


INCRE ore arc ge ia eid heicesd 





WRSUINB Te si oecd do chs nae nieve erases 8.1 
Lewistown Junc. eee aa 11.7 
McVeytown en aneeceaneses 12.0 
OEE cra bres ce xceesieoese 12.1 
bo AC OE Se EPP ee Ace geet 7.6 
PROMCRMGOINS oo ose i ecesainoae cies 5.1 
Spruce Creek iS dsb acne aah atetarcrh 11.8 
NINN i 6:0 diet kieceducaidnowerar a cea 7.6 
3ellwood P 6.6 
“EF” Tower ere ee reer : 4.0 
PAIN oes oa se. eh se res 10:42 3.8 


The time was one minute | more than was given in the 
first report: and the average speed (131.4 miles) was 
60.7 miles an hour. It will be observed that the dead or 
non- paying weight was nearly 90 per cent. of the total. 
Altoona is 861% ft. higher than Harrisburgh. 


Cape to Cairo Railway. 

ihe Cape to Cairo Kailway has been surveyed as far 
as the Zambesi, where a great steel bridge, having one 
span of 5U0 ft., will carry the line across the river iat 
the Victoria I: alls. The whole section from Bulaw ayo to 
the Zambesi—275 miles in length, or nearly 1,700 miles 
from Cape Town—is expected to be opened next year. 
Locomotives for contractors’ purposes are now running 
on it for a short distance north of the present terminus, 
and a_ railroad exploration party has been despatched 
over the route beyond Victoria Falls as far as Tan- 
ganyika. For 40 miles north of Bulawayo the earthworks 
are more or less complete; bridging work on the Vic- 
toria Falls section is in progress, and about five miles 
of the line are finished. ‘The work of connecting the Bula- 
wayo and Salisbury sections is also progressing rapidly, 
and rails are already laid from Salisbury to Sebakwe, a 
distance of 60 miles. From the Bulawayo end of this 
line the rail-head has reached the Arguza, so that when 
this gap is filled and the line completed, trains will be 
able to run from Cape Town to Delagoa Bay, via Bula- 
wayo, Salisbury, and Umtali.—Hngineering. 

Coupons When Street Cars Are Blocked. 

The Chicago City Council on June 23 passed an ordi- 
hance requiring the street railroad companies in Chicago 
to give passengers coupons good tor one tare when cars 
are blocked in the streets. ‘Lhe coupons are to be good 
for one fare on any line at any time, and the time limit 
which constitutes a block is 10 minutes. This ordinance 
has not yet been signed by the Mayor. 


The Railroad Associations and Saratoga. 

‘the tollowing resolution presented to the Master Me- 
chanics’ Association last week by Mr. M. N. Forney and 
unanimously adopted, expresses the sentiments of the 
mayority ot those members of both associations who at- 
tended the meetings this year at Saratoga. 

Resolved, That ‘the Master Mechanics’ and Master Car 
Builders’ Associations have met in Saratoga oftener than 
in any other place, and it has been found that its loca- 
tion, climate, waters, hotels and other attractions make 
it in many ways a most desirable place to meet in. There 
is, howeyer, one great deficiency here—there is no room 
in Saratoga whose size, location, arrangement and acous- 
tic properties are suitable for holding such meetings. 

Therefore, By the passage of this resolution, it is de- 
sired to call the attention of the citizens and hotel pro- 
prietors of Saratoga to the need of such a room, and to 
express as the sense of this association that untij a suit- 
able place of meeting is provided it will be inadvisable 
to come here again. ‘The Secretary of this Association 
is hereby instructed to send a copy of this resolution to 
the proprietors of the Grand Union and United States 
Ilotels, and, if possible, to secure its publication in one 
or more Saratoga papers. 


A Chance to Do Good. 

The Atchison, Topeka & Santa Fe has offered to con- 
tribute $20,000 in cash and a suitable site, for a building 
for the Railroad Young Men’s Christian Association at 
Topeka, on the condition that the employees of the road 
will raise $10,000 more. Here is an opportunity for some 
generous men to do good. The Association, with its or- 
ganization for making life decent and comfortable for 

railroad men, is an element of real value in the railroad 
service. Obviously, it is wise for the Atchison to require 
the men to help to put up their building. It will be much 
more appreciated by them, and much more used by them, 





if they have the sense of proprietorship which can only 
come from the actual effort to raise cash for it. Sub- 
scriptions may be addressed to W. G. Boon, Chairman 
Railroad Department Young Men’s Christian Association, 
‘Topeka, Kan. 


B. & O. and G. A. R. 

Che passenger department of the Baltimore & Ohio has 
issued a handsome folder for the annual encampment of 
the Grand Army of the Republic, which is to be held 
at Washington in the week beginning October 6. It is 
made up of 40 pages, folder size, and contains a great 
amount of matter, skillfully condensed, concerning the 
stirring events of 1861-65, which occurred on or near 
the lines of the B. & O. There is a map on which the 
battle fields are indicated by red stars, and full page 
maps of Gettysburg and Antietam. No less than 179 bat- 
tles were fought in the region covered by this pamphlet. 
Many historic spots, as well as specimens of the beau- 
tiful scenery, are illustrated by half-tone engravings. 
Seven pages are given up to a guide to the city of Wash- 
ington. 


New Railroad Law in Virginia. 

By the new constitution of the State of Virginia, which 
goes into effect July 10, there will be in the place of the 
single railroad commissioner, a corporation commission. 
This body is to be composed of three members to be named 
by the Governor, and confirmed by the General Assem- 
bly. The commission is given power to fix rates for 
railroads, express, telegraph and telephone companies. 
The business of these interests is placed practically under 
the supervision of this body. ‘The only appeal permitted 
from its decisions is to the State Supreme Court, and 
then the latter body can only inquire into the questions 
which have come before the commission for adjudication, 
The law forbids every State, city and county official to 
accept free transportation, or any other form of “dead- 
headism,” from corporations. Heretofore the members of 
the Legislature, judges of the courts, from the highest to 
the lowest, the Governors of the State and their families, 
and indeed every official in Virginia, looked upon free 
passes as their natural right and part of the perquisites 
of their offices. he new Constitution makes radical 
changes, too, in the manner of taxing railroad peas 
Under the present organic law all subjects must bear the 
same rate of taxation., ‘his is changed, and the t rea on 
railroad property may be double or treble- than on real 
estate.—Richmond letter in Philadelphia Press. 


The Carnegie Polytechnic Schools at Pittsburgh. 

The Pittsburgh newspapers say that the report of the 
special committee on the organization of these schools 
will be completed some time this month. 


LOCOMOTIVE BUILDING. 


The Barre R. R. is having one locomotive built at the 
Baldwin Works. 

The Pennsylvania is having 50 locomotives built at the 
saldwin Works. 

The Southern Lumber Co, is having two locomotives 
built by the Hl. K. Porter Co. 

The Northern Lumber Co, is having one locomotive 
built by the H. K. Porter Co. 

The Nashville, Chattanooga & St. Louis is having four 
locomotives built at the Rogers Works. 

The Spang-Chalfant Co., of Pittsburgh, are having one 
locomotive built at the Pittsburgh Works. 

The Atchison, Topeka & Santa Fe is reported to have 
ordered 20 additional locomotives from the Baldwin 
W orks. 

The Columbia River & Northern has ordered one 18 x 
26 in. freight engine rebuilt at the Hicks Locomotive & 
Car Works. 

The H. K, Porter Co., of Pittsburgh, have just built 
and shipped four loc omotives to the C omps iiias de los Fer- 
rocarriles de Bilbao a Duranga Zumarraga y San Sebas- 
tian, Bilbao, Spain. ‘These locomotives are moguls, meter 
gage, with cylinders 16 x 24 in., and are duplicates of 
a previous shipment, the railroad company finding the 
American built engines superior to those which were built 
by English manufacturers, previously used. 

The Baltimore & Ohio has let a contract to the Amer- 
ican Locomotive Co. for 100 locomotives for February, 
March, April and May, 1903, delivery. Of these, 75 will 
be simple consolidations, class 1-7; total weight, 193,500 
Ibs.; weight on drivers, 175,000 Ibs.; cylinders, 22 x 28 
in.; diameter of drivers, 56 im.; Belpaire boilers, with 
wide fire-box and a working steam pressure of 205 Ibs. ; 
tubes to be 3871 in number of charcoal a= with an out- 
side diameter of 2 in. and length, 13 ft. YG in.; length 
of fire-box, 107 in., width 66 in.; tank capacity for water, 
7.600 gal.: coal capacity, 27,000 Ibs. Ten of the engines 
will be simple, Atlantic type F-2; total weight, 177,700 
Ibs.: weight on drivers, 110,000 Ibs, ; cylinders, ae x 26 
in.: diameter of drivers, SO in. These will also have Bel- 
paire wide fire-box boilers, with working steam pressure 
of 205 Ibs., and 315 tubes of charcoal iron. Outside 
diameter of tubes, 2 in. long, 15 ft. 1 in. out to out; fire- 
box, 9 ft. 3 in. long and 6 ft. wide. The remaining 
engines, 15 in number, for March, 1903, delivery, will be 
six-whee] switchers, class D-7; total weight, 126,000 Ibs., 
all on the drivers; cylinders, 19 x 24 in.; diameter of 
drivers, 50 in.: straight top boiler, with a working steam 
pressure of 180 Ibs., and 198 tubes of charcoal iron, with 
an outside diameter of 244 in.; length, 13 ft. 10 in., out 
to out: fire-box, 6 ft. 6 im. long., 3 ft. 5 in. wide: tank 
capacity for water, 4,000 gal.: coal capacity, 6,000 Ibs. 
The special equipment for all three classes of engines in- 
eludes W estinghouse-American air-brakes, National hol- 
low brake-beams, cast-iron brake-shoes, Janney or Mun- 
ton couplers, Se Rete headlights, Ohio and Sellers in- 
jectors, United States metallic piston rod and valve rod 
packing, Coale safety valves, Detroit sight feed lubrice 
tors, and Utica steam gages. 





CAR BUILDING. 


The Pullman Co. is building 65 coaches for general 
service, 

The Iowa & St. Louis has ordered 200 gondolas from 
the American Car & Foundry Co. 

The American Car & Foundry Co. has orders for 82 
cars of various types, for miscellaneous eo . 

The St. Louis & Gulf has ordered from F. Hicks 
25 flat cars to be rebuilt by the Hicks Loc ae & Car 
Works. 

I'he Colorado Southern has ordered from F. M. Hicks 
four coaches and one combination passenger and baggage 
car, rebuilt by the Hicks Locomotive & Car Works, 
The Columbia River & Northern has ordered from F. 
M. Hicks one coach, one combination car, 10 box cars 
and 35 flat cars, rebuilt by the Hicks Locomotive & Car 


Works. 
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The St, Louis, Memphis & Southeastern is having 14 
cars for passenger service, and 465 box, flat, coal and 
ballast cars of SO,0OO Ibs, Capacity, built by the American 
Car & Foundry Co, for July delivery. 

The Southern order tor passenger equipment reported 
in Our issue of June 27, has been placed with the Amer- 
ican Car & Foundry Co., and calls for 10 wide vestibule 
coaches, 25 open platform, 25 express and six combina- 
tion cars. 

The Vandalia is having 170 freights built at the Terre 
Haute Works of the American Car & Foundry Co. One 
hundred and twenty-five of these are to be used on the 
Terre Haute & Indianapolis and 45 on the Terre Haute 
& Logansport. 

The Cincinnati, Hamilton & Dayton order for 200 coal 
cars, reported in our issue of June 18, calls for the same 
specifications as the order for 300, reported last May. 
These cars are of 70,000 Ibs. capacity, and are 36 ft. 
long over end sills. 


BRIDGE BUILDING. 


ALABAMA.—The U. S. Senate on June 24 passed the 
bill authorizing the Pensacola, Alabama & Tennessee Ry. 
to build a bridge across the Alabama River, in Wilcox 
(o., Ala. (June 20, p. 484.) 

BEAVERTON, ONT.—The County Commissioners have 
reported to the County Council that a new steel bridge 
be built over the Beaver River at this place. 

Benicia, CAL.—The Southern Pacific Co. is reported 
to be again considering building a bridge across the 
Straits of Carquienz from Benicia to Port Costa. 

BrockVILLE, ON?T.—-A committee of the County Coun- 
cil has recommended that a new structure be built to re- 
place the Otter Creek bridge. 

BuTLeR, Mo.—Bids are wanted, July 8, by R. E. 
Johnson for five steel bridges from 40 to 60 ft. 

Ciugrry VALLEY, ILL.—Bids are wanted, July 8, by 
T. A. Healey, of this place, for a steel bridge about 820 
ft. long, to cross the south branch of WKishwankee 
River. 

CHINOOK, Mont.—Bids are wanted, July 21, by the 
County Clerk for a bridge 200 ft. long, the cost of which 
is not to exceed $10,000. Bidders to submit plans. Al 
bert W. Merrifield, County Surveyor. 

CoLUMBIA, TENN.—-We are told that bids are wanted 
for a steel bridge about 1% miles east of Columbia, to 
cross Duck River; $4,500 is appropriated. Address 
James Carr, member of the committee. 

CoLuMBUS, O1llo.—The railroad companies and_ the 
city have settled upon the cost to be borne by each in 
building two new bridges over the railroad tracks on 
Cleveland avenue. The Panhandle and the Baltimore & 
Ohio roads will pay about 65 per cent. of the south 
bridge and the Norfolk & Western and Cleveland, Akron 
& Columbus roads will pay for the north bridge. 

ConcorpiA PArtsu, LA.—Bids are wanted, July 14, 
for three steel bridges. J. P. Fagan, Vidalia, La. 

CORNWALL, ONT.—The County Council has decided 
to build a new bridge to replace Sandy Creek bridge on 
the boundary between Grenville and Dundas. 

DALTON, GA.—Bids are wanted, July 10, for a new 
bridge at the site of the old Tarver bridge. Joseph Bo- 
gle, Ordinary. . 

DANVILLE, VA.—The county officers will want bids 
soon for a bridge across Stuart’s Creek, on the road be- 
tween Vance and Danville. 

FAIRMONT, MINN.—Bids are wanted by F. A. Pat 
terson, Chairman of the road committee, until 2 p. m., 
July 9, for building two bridge abutments. 

Korr BENTON, Mont.—Bids are wanted, July 21, for 
a 2OO-ft. combination or Howe truss bridge over Milk 
Creek. EK. F. Sayre, County Clerk. 

ITAMMOND, IND.—The Hlouse of Representatives on 
June 26, and the U. S. Senate on June 28, passed the 
bill authorizing the New York, Chicago & St. Louis 
Ry. Co. and the Chicago & Erie R. R. Co. to build a 
bridge across the Calumet River, at or near Hammond, 
Ind., about 1,200 ft. east of the Indiana and Illinois 
state line and 100 ft. east of the location of the present 
bridge of the N. Y.. C. & St. L. across that river, Also, 
to authorize the Chicago & State Line R. R. Co. to 
build a bridge across said river where its line crosses 
said river in Elyde Park Township. 

lowa.—The U. S. Senate on June 28 passed the bill, 
previously passed by the House of Representatives and 
since signed by the President, authorizing a_ bridge 
across the Missouri River in Cass County, Neb., and 
Mills County, lowa. (June 20, p. 484.) 

KANSAS.—The U. S. Senate on June 19 passed the 
bill authorizing the Kansas City, Outer Belt & Elec- 
trie Ry. to build a bridge across the Missouri River at 
a point within five miles of the Kaw River in Wyan- 
dotte County, Kansas, and Clay County, Missouri. The 
bill gives detailed dimensions for the bridge, the plaus 
and construction for which are to be under the super- 
vision and subject to the approval of the Secretary of 
War. If a drawbridge, it must be a pivot draw with 
one or more draw spans as the Secretary of War di- 
rects, and if a continuous span it must be at least 50 
ft. above high water with a main channel span not 
less than 400 ft. in the clear. Work must commence 
within two years and the bridge be completed within 
four years. (June 13, p. 452.) 

LEAKSVILLE, Miss.—The Alabama & Mississippi R. 
R.. recently organized, will need a large bridge near 
Leaksville, Miss. 

Lewispure, Pa.—The County Commissioners — will 
open bids on July 7 for the masonry of three bridges. 

LivrrLe FaALis, MInN.—The House of Representatives 
on June 26 passed the bill, previously passed by the U.S. 
Senate, authorizing the city of Little Falls, Minn., to 
build a wagon and foot bridge across the Mississippi 
River within the limits of the city. (May 16, p. 370.) 

MILWAUKEE, Wis.—The City Engineer has sent a ree- 
ommendation to the Council for a bridge across Mil- 
waukee River at Clarke or Wright street, to cost about 
$125,000, The total length will be about 1,200 ft., of 
which 745 ft. will comprise the bridge proper. 

MINNEAPOLIS, MINN.—-Bids are wanted, July 7, by 
Ilugh R. Scott, County Auditor, for three bridges. 

MINNeEsSoTA.—A bill has been passed by the U. S. 
Senate and House of Representatives authorizing the 
Minneapolis, Superior, St. Paul & Winnipeg Ry. to 
build and maintain a bridge across the Mississippi 
River. (June 14, p. 452.) 

MISHAUAKA, IND.--A_ highway bridge 400 ft. long 
will be built over the St. Joseph River at this place, at 
a cost of about $40,000, A. J. Hammond, City Engineer 
of South Bend, ind., will make the plans and superin 
tend the work. 
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NEWARK, N. J.—It is said that plans for the bridge 
over Broad street for the Lackawanna track elevation 
have finally been decided upon. 

NASHVILLE, ILL.—It is said the Commissioners of 
Washington sand Clinton counties will soon want bids 
for a steel bridge to cost about $14,000. ~ 

PIILADELPHIA, T’a.—Local reports state that engi- 
neers for the Vhiladelphia Rapid Transit Co. are mak- 
ing plans for the proposed subway in Market. street 
between Broad street and the Schuylkill River. It is 
said that in connection with this subway a _ double- 
deck bridge will be built over the Schuylkill. 

PIERRE, S. DAK.—The bill authorizing the Duluth, 
Pierre & Black Hills R. R. to build a bridge across the 
Missouri River at Pierre, S. Dak., was passed by the 
Ilouse of Representatives on June 27 and by the U. S. 
Senate on June 28. (May 9, p. 352. 

RomMr, N. Y.—Bids are wanted, July 7, for building 
a bridge over the Mohawk at Kast Dominick street. 

Sr. Louis, Mo.—The St. Louis & San Francisco is 
about to let contracts for 29 steel spans of various 
lengths up to 40 ft.; also two girder spans of 104 ft. 
each. 

SAVANNA, TENN.—We are told that there are three 
bridges to be built in Hardin County. The prices are 
about $2,500) each. 

SCRANTON, Miss.—Bids are wanted, July 7, for a 
bridge on Lake avenue. IF’. H. Lewis, Clerk. 

SoutTHn CAROLINA.—The U. S. Senate on June 25 
passed the bill, previously passed by the House of Rep- 
resentatives, authorizing two bridges across the Ashley 
River, in Charleston and Dorchester counties, S. C., to 
be built by the Charleston, Suburban & Summerville 
Ry. (May 16, p. 370.) 

SYDNEY, Nova Scoria.—J. A. LL. Waddell, Consult- 
ing Engineer of Kansas City, Mo., has been engaged to 
take charge of the proposed bridge over the Straits of 
Canso, between Cape Breton and the mainland of Nova 
Scotia. Reports state the bridge will be a cantilever 
with a span about 1,800 ft. long. 

TENNESSEE.—The bill authorizing the MUarriman 
Southern Ry. to build a bridge across the Tennessee 
River in Tennessee, which was passed by the House 
of Representatives recently, has now been passed by the 

", S. Senate and signed by the President. (June 20, p. 

484. ) 
The House of Representatives on June 26 passed the 
bill, previously passed by the U. S. Senate, authorizing 
the Tennessee Central Ry. Co. to build a bridge across 
Kmory River -in Tennessee,’ near Harriman, Tenn. 
(April 25, p. 312.) 

Tipton, INp.—Bids are wanted, July 26, at noon, by 
the County Commissioners for 10 bridges of different 
lengths in various parts of the county. KE. Perry, 
Auditor. 

Wasuincron, D. C.—The project for a Memorial 
Bridge across the Potomac aciver at Washington again 
failed of passage, being left out of the Sundry Civil 
bill in the House of Representatives. 

WATERTOWN, N. Y.—C. O. McComb, City Engineer, 
tells us that the bridge proposed on Main street is to 
cross the Cape Vincent branch of the New York Central 
and also Cowins Creek. The cost is not to exceed 
$12,000. ° 

West ELizAberu, PA.—The bill authorizing the West 
Klizabeth & Dravosburg Bridge Co. to build a bridge 
across the Monongahela River, in Alleghany County, 
Pa., was passed by the Ilouse of Representatives on 
June 27 and by the Senate on June 26. (March 28, p. 
234. ) 

WINCHESTER, IND.—The County Commissioners have 
rejected the bids for the eight county bridges opened on 
June 21. New bids are wanted. Geo. Warner, Chair- 
man. 


Other Structures. 


AKRON, Oulo.—It is said that plans for the Cleve- 
land, Akron & Columbus freight station in this city 
are with President McCray awaiting approval. 

CLEVELAND, Outo.—The Erie R. R. is reported to 
have taken title to 250 acres of land at Randall, near 
Cleveland, for new terminals, freight yards and shops. 

CoLuMBUs, Ou10.—The contract for the machine 
shops and a roundhouse of brick and steel, to be built at 
Columbus, has been let by the Pennsylvania Co. to the 
Pittsburgh Construction Co., at a cost of $500,000. The 
shop will be SO x 660 ft. and the roundhouse will have 
44 stalls. It is said that two large cranes and consider- 
able electrical machinery will be needed for the shop. 

CUYAHOGA FALLS, Omto.—The contract for the two 
25-ton furnaces for the Ohio Steel & Iron Specialty 
Co. has been let to the Garrett-Cromwell Engineering 
Co., of Cleveland. 

DANVILLE, ILL.—The Chicago & Eastern Illinois, ac- 
cording to report, has decided to locate its new shops 
in Danville. 

Fort WAYNE, IND.—The Pennsylvania Co. has let the 
contract for the new machine shop to IK. W. Spoul, of 
Chicago, and work is to be begun at once. The shop will 
be GOO x SO ft. (May 23, p. 384.) 

Forr Wort, Tex.—<An officer of the International & 
Great Northern writes us that the work proposed at 
Fort Worth consists of building a small roundhouse 
and the necessary repair shop. The company’s facilities 
at that point at the present time are not expected to be 
very large as the engines will not be held at Fort Worth 
any length of time. The roundhouse will have five or 
six stalls. 

GULFPORT, Miss.—We are told that the Gulf & Ship 
Island Ry. is building a 60 x 304 ft. extension to its car 
shops, and in addition to this will build a planing mill GO 
x SO ft.; also a paint shop, 40 x 200 ft., all frame, the 
approximate cost being $10,000. The company also ex- 
pects to build a machine shop at Hattiesburg, Miss., 40 
x SO ft.: a T-stall roundhouse, with a 66-in. turn-table 
of 152 tons capacity. It will also put up a water tank 
nnd ear shed 40 x ZOO ft., and build a yard containing 
about three miles of track. 

LANSING, Micu.—The Grand Trunk, according to re- 
port, has plans made for a new passenger station in this 
city. The building will be 44 x 150 ft., and will be built 
of stone and brick, the estimated cost being $36,000. 

MERIDIAN, Mtss.—The Mobile & Ohio and the South- 
ern are to build a joint freight station in this city. 
The plans are now being made. 

MtssouLta, Mont.—The contract for the new shops 
of the Northern Pacific at this city has been let to 
Messrs. Hastie & Dugan, of Spokane. 

New Brunswick, N. J.—The contract for building 


the factory for the National Boiler Tube Co. has been 
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let to the H. Wales Lines Co., of Meriden, Conn., at 
$30,000. The building will be 75 x 225 ft. 

NEW FREEDOM, Pa.—It is said that the Northern 
Central Ry. contemplates building small -repair shops 
near this city. 

NORFOLK, VA.—Local reports state that railroads en- 
tering the city have agreed upon building a costly union 
passenger station. ‘The roads said to be interested are 
the Norfolk & Western, the Seaboard Air Line, the At- 
lantic Coast Line, the Southern, the Norfolk & Southern, 
and the Chesapeake Transit Co. 

Peoria, ILL.—It is said that the Peoria & Pekin 
Union has made an appropriation for a 33-stall round- 
house in this city. 

PITTSBURGH, PA.—Negotiations are said to be pend- 
ing for the consolidation of three independent steel 
companies with the Burns Uniform Steel & Metallic Co., 
recently organized. This company recently let con- 
tracts for the construction of its piant at Cassatt, east 
of Latrobe, Pa. The names of the companies which 
are proposed to consolidate have not been learned. 

POTTSVILLE, PA.—It is said that the Pennsylvania 
R. R. will control the Pottsville Iron & Steel Works, 
which will soon be put in operation after an idleness. of 
five years. 

St. Pau, MInn.—The St. Paul Terminal & Transfer 
Co. will build a two-story brick freight house on Fiil- 
more avenue, West St. Paul, to be used by the Chicago, 
Rock Island & Pacific. Contract is let to P. M. Hen- 
nessy, of St. Paul, at $58,000. The building is 48 ft. 
wide and 500 ft. long. 

San FRANCISCO, CAL.—It is said that all details are 
arranged for building the passenger station by the 
Santa Fe and the Oakland Transit Co., in Oakland: 
also for the Ferry service between Oakland and San 
Francisco. 

SAVANNAH, GA.—Local report says that the shops 
of the Plant System will not be removed from Savannah 
on account of the consolidation of the Plant System and 
the Atlantic Coast Line, but there is a belief that the 
present shops will be extended. 

SEATTLE, WASii.—A plant to cost about $300,000 to 
make and repair locomotives and freight cars will be 
built at Ballard by a company to be known as the 
tna Locomotive & Machine Co. E. C. Hawkins is 
president and Geo. J. Danz is Secretary and Treasurer. 

TUSCUMBIA, ALA.—The new shops of the Southern, 
near this city and Sheffield, have been finished by con- 
tractors J. P. Elliott & Co., of Hickory, N. C. The 
plant consists of a wood-working and car erecting shop, 
paint and upholstering building, sand house and repair 
shop. 

WAUKESHA, W1s.—The Waukesha Sheet Steel Co., 
according to report, contemplates building a corrugating 
plant, also an open-hearth furnace. 

Waycross, GA.—It is said local capitalists propose to 
build a plant in this city to make box and flat cars. It 
is said certain officers of the Atlantic & Birmingham are 
interested. 

WILMINGTON, DEL.—According to local reports, the 
Pennsylvania R. R. has plans ready for the new shops 
to be built on the Shellpont branch near Wilmington. 

YOUNGSTOWN, Olllo.—A despatch from this place says 
that independent furnace operators of the Mahoning 
Valley contemplate building a large Bessemer steel plant 
in the western part of this city, on the other side of the 
river from the Ohio plant of the National Steel Co. The 
principal concerns interested are the Brier Hill Iron & 
Coal Co. and the Youngstown Steel Co. Julian Ken- 
nedy is said to be preparing the plans. 


MEETINGS AND ANNOUNCEMENTS. 
(For dates of conventions and regular meetings 
of railroad associations and engineering 
socictics sce advertising page «viii.) 


American Association for the Advancement of Science. 

the following is the programme for the meeting ai 
Pitispurgh June 2S-July 6, 19uZ. Section D, Me- 
Chan al oe and Engineering. ‘lhe list of ‘papers 
is provisional, and subject to change 
the Sectional Committee. 5 a ae 
_ Monday, June 4U.— the Section will meet for organ- 
ization mmediately after the adjournment of the morn- 
ing General Session. ‘The place of meeting will be the 
lecture room of the First United Presbyterian Church. 

Tuesday, July 1.—BSeginning on this day, the follow- 
ing papers will be presented : ; 

‘The trend of progress in prime movers. Director 

R. Uf. Thurston, Cornell University. 

2. On changes in form ag an essential consideration 
in the theory of elasticity. Mr. Frank H. Cilley, Brook- 


3. On the advantage of siamesed hose lines for fire 
steamers. Professor Mannsfield Merriman, Lehigh Uni- 
versity. 

. The nomenclature of mechanics. Professor R. S. 
Woodward, Columbia University. - 

5. U.S. work in the Ohio, Allegheny and Monongahela 
— near Pittsburgh. Mr. Thomas P. Roberts, Pitts- 
yurgh, 

6. On a type of planetary orrery using the mechanical 
principle of the conical pendulum. Professor David P. 
‘Todd, Amherst College. 

7. On the ratio of the transverse to the longitudinal 
elastic strain produced by longitudinal stress. Professor 
— Gray, Rose Polytechnic Institute, Terre Haute, 
Ind. 

8. On the effect of hardening steel on its Young’s 
Modulus. Professor Gray. 

9. A test of a ball thrust bearing. Professor Gray. 

10. A new photometer, with exhibitjon of the instru- 
ment. Professor C. P. Matthews, Purdue University. 

11. The mechanics of reinforced concrete beams. Pro- 
fessor W. K. Hatt, Purdue University. 

12. Some experiences with a simple Babbitt testing 
machine. Mr, KE. S. Farwell, New York City. 

18. The rules and regulations concerning air-ship con- 
tests at the Louisiana Purchase Fair. Professor C. M. 
Woodward, Washington University, St. Louis. 

14. Long distance electric transmission regarded as a 
hydrodynamic phenomenon. Professor H. T. Eddy, Uni- 
versity of Minnesota. 

15. The effect of weeds and moss upon the coefficients 
of discharge in small irrigating canals. Prof. J. C. Nagle, 
College Station, Texas. 

It is expected that an evening illustrated stereopticon 
lecture will be given before this section by Capt. Sebring 
upon the bridges and other interesting structures of the 
Philippines. The first excursion of the Section will prob- 
ably be on Tuesday_afternoon, July 1, to the Carnegie 
Homestead plant. Other excursions to similar points are 
arranged and will be available to the members of the 
Section to any extent desired. 
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PERSONAL. 


—At the Commencement ceremonies at Yale Univer- 
sity, on Wednesday of last week, Mr. H. G. Prout, Editor 
of the Railroad Gazette, rec eived the honorary degree of 
Master of Arts. He is a graduate of the University ot 
Michigan, from which institution he received the degree 
of Civil Engineer. 

—Major Ira A. Shaler, the contractor who was injured 
on June 17 last, by the falling of a fragment of rock in 
the rapid transit subway, in Park avenue, New York City, 
died June 29. A brief sketch of Major Shaler’s life ap- 
peared in our issue of June 20, a few days after the acci- 
dent, and will be found on page 485. 

—Mr. Norman Beckley, at one time General Agent of 
the Cleveland, Cincinnati, Chicago & St. Louis, died at 
Elkhart, Ind., June 23, at the age of 79 years. Mr. Beck- 
ley entered railroad service in 1845 and was connected 
with various railroads until 1878, when he became Gen- 
eral Manager of the Cincinnati, Wabash & Michigan. 
He became General Agent of the Big Four in 1892. 

—Captain M. G. Howe, who was at one time Chief 
Kngineer of the Houston & Texas Central, died June 19. 
Ile was born at Methuen, Mass., in 1834, and was grad- 
uated from Dartmouth College. In 1859 he went to 
Ifouston and entered the service of the Houston & Texas 
Central in the engineering department. Captain Howe 
served in the Confederate Army, reaching the rank of 
Captain. After the war he re-entered the service of the 
Ifouston & Texas Central and held the positions of Chief 
Iingineer, Division Superintendent and General Superin- 
tendent. He continued in these capacities until 1885, 
when he was made Receiver of the Houston East & West 
Texas. After the road passed from under the Receiver- 
ship, he became its Vice-President and General Manager, 
which position he retained until 1897, when ill health com- 
pelled him to retire. About two vears later he became 
Chief Engineer of the Houston & Texas Central, but con- 
tinued ill health again compelled him to resign, 








ELECTIONS AND APPOINTMENTS. 


tichison, Topeka & Santa Fe.—Vhere ig still no official 
information of Mr. Kendrick’s decision in the matter of 
the Westinghouse offer. Recent rumor says that he his 
declined and will stay with the Atchison, which is not 
at all improbable. 
J. F. Mitchell has been appointed Ticket Auditor, 
succeeding C. M. Atwood, Auditor of Passenger Re- 
ceipts, resigned. 


Atlanta, Knogrville & Northern.—At a meeting of the 
Directors held June 14, the following officers were 
elected: President, Milton H. Smith, succeeding LH. K. 
McHarg, resigned: Vice-President, J. B. Newton, suc- 
ceeding the late E. C. Spalding; Assistant Secretary, 
J. H. Ellis, and Assistant Secretary, V. L. Smith. 


Atlantic Coast Line.—Since July 1, the Atlantic Coast 
Line has been operated in two divisions, to be known 
as the First and Second Divisions. The First Division 
will comprise all of the roads north of Charleston, S. 
C., which prior to July 1, constituted the Atlantic Coast 
Line Railroad; the Second Division will comprise all 
of the roads south of Charleston, S. C., which formerly 
constituted the Plant System of Railways. The First 
Division embraces the following nine districts, which 
were formerly called divisions: Richmond, Short Cut, 
Charleston, Wilmington, Yadkin, Columbia, Norfolk, 
Florence and Augusta. The Second Division embraces 
the following districts, which were formerly called di- 
visions: First, Second, Third, Fourth, Fifth and 
Sixth. Local Superintendents, who formerly had the 
title of “Division Superintendent,’ will hereafter be 
called “District Superintendent.” W. N. Royall has 
tern appointed General Superintendent, and John IF. 
Divine Assistant General Superintendent of the First 
Division, with headquarters at Wilmington, N. C. G. 
M. Serpell retains the position of General Superinten- 
dent of the Norfolk District at Norfolk, Va. G. G. 
Lynch has been appointed Superintendent of the 
Charleston District of the First Division, at Charles- 
ton, S. G., and the jurisdiction of F. If. Fee htig, Pur- 
chasing Agent, and R. KE. Smith, Assistant to the Gen- 
eral Manager, has been extended over the Second Divi- 
sion. W. B. Denham retains the position of General 
Superintendent of the Second Division, at Savannah, 
Ga. 

Hi. M. Emerson has been appointed Assistant Traf- 
fic Manager. R. A. Brand has been appointed Gen- 
eral Freight Agent, with headquarters at Wilmington, 

and James Menzies becomes General Fr eight 
Agent, at Savannah, Ga., and W. J. Craig becomes 
General Passenger Agent, at Wilmington, N. C., and 

W. Perrin, Assistant General Freight Agent, 

Enid & Southwestern.—The headquarters of 
Vice-President and General Manager, have 

Okla. T., to Cordell, 


Blackwell, 
S. Dunn, 
been removed from Blackwell, 
Okla. T. 

Brooklyn Rapid Transit.—The following gentlemen have 
resigned: B. EF. Folger, Superintendent of the Ele- 
vated Lines; R. Fay, Assistant Superintendent of Ele- 
vated Lines; G. Ey Lyons, General Trainmaster, and 
C. Robson, ‘General Inspector. G. W. Edwards suc- 
ceeds Mr. Folger as Superintendent of the Elevated 
Lines, 


Rurlington & Missouri River in Neb.—The Wansas City 
& Omaha Railway lines from Alma to Stromsburg have 
since June 30, been operated as a part of the Northern 
Division, with E. Bignell, Superintendent. at Lincoln, 
Neb., in charge ; and the lines from McCool Junction to 
Kansas City & Omaha Junction, north of Fairbury, 
iave been operated as part of the Southern Division, 
with C. B. Rodgers, Superintendent, at Wymore, Neb., 
n charge. (See Railroad News column.) 


utral of Georgia.—W. D. Beymer has been appointed 
\uditor, with headquarters at Savannah, aa succeed- 
ng H. A. Dunn, resigned, effective July 


Cntral Vermont.—W. FE. Mullins has been appointed 
Superintendent of Transportation, with headquarters 
it St. Albans, Vt., effective July 


Cicsapeake & Ohio.—C. C. Dunn has been appointed 
Divisions Engineer of the Huntington Division, with 
‘headquarters at Hinton. W. Va... succeeding FE. Tt. 
\lorris, resigned. 


(:jicago & North Western.—l. Hi. Aishton has been ap- 

ointed Assistant General Manager and is succeeded 

s General Superintendent by W. ID. Cantillon, ig 
ore Assistant General Superintendent, effective July 

Thomas A. Lawson, Superintendent of the Wi oath 

in Division, sueceeds Mr. Cantillon ag Assistant Gen- 

ral Superintendent. IF, R. Pechin, heretofore Super- 

intendent of the North Lowa Division, succeeds Mr. 

Lawson at Chicago. W. D. Beck, Assistant Superin- 
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tendent, succeeds Mr, VPechin at Eagle Grove, Iowa, 
and Mr. Beck in turn is succeeded by G. W. Dailey, 
heretofore Trainmaster. 

Chicago Great Western.—Charles O. 
appointed Assistant Auditor, 
Paul, Minn., effective July 

Chicago, Rock Island-& Pacific.—J. Sebastian, heretofore 
General Vassenger Agent, has been appointed hong 
ger Traffic Manager, with hee 1dquarters at Chicago, Ll. 

Choctaw, Oklahoma & Gulf (Chicago, Rock Peete re 
Pacific) —UHenry Wood, Vice-President, has resigned. 

The jurisdiction of EF. A. Marsh, Genet ‘al Purchasing 
Agent of the C., R. I. & VP., has been extended over 
the C., O. & G. R. H. Hudson, Auditor of the Rock 
Island & Peoria, has been apnointed Auditor of the 
C. - & ee with headquarters at Little Rock, Ark. 

K. Cahill, heretofore Division Superintendent of 
pe gh ner Pacific, has been appointed General Super- 
intendent of the C., O. & G., succeeding J. H. Harris. 

Illinois Central—H. McCourt, Division Superintendent, 
with headquarters at Chicago, Ill., has resigned. 

Kansas City & Omaha.—See Burlington & Missouri River 
in Neb. 

Kansas City Southern.—J. A. 
Manager, 
resigned. 

Maine Central.—Charles Hl. .venison having resigned as 
Master Car Builder, the jurisdiction of Philip M. Ham- 
mett, Superintendent of Motive Power, has been ex- 
tended over the Car Department, effective July 1. 

Mexican Central,—The headquarters of A, A. Robinson, 
President, have been removed from Boston, Mass., to 
St. Louis, Mo. 

Minneapolis, St. Paul & Sault Ste. Marie.—At a meeting 
of the Board of Directors held recently the following 
two new Directors were elected : ). A. Young and G. 
R. Newell. 

Missouri, Nansas & Teras.—R. R. Wammond, heretofore 
Superintendent of Maintenance of the St. Louis & San 
Irancisco, has been appointed Assistant General Man- 
ager of the M. K. & 'T.. with headquarters at St. Louis, 
Mo. 

d/issouri Pacific—S. Ennes has been appointed Division 
Superintendent, with headquarters at Nevada, Mo., suc- 
ceeding R. EE. Cahill, resigned. (See Choctaw, Okla- 
homa & Gulf.) 

New York Central & Hudson River.—William Wleetield, 
Jv., has been appointed Supervisor of Bridges on the 
Middle Division, with headquarters at Utica, N. Y., ef- 
fective July 

New York, Teras & Merican.—T. A. Duff is Acting Audi- 
tor and will probably be appointed Auditor to succeed 
G. R. Cottingham, who is to be transferred to [fouston. 

Oregon R. R. & Navigation—J. W. Newkirk has been 
appointed Assistant ‘Treasurer, succeeding G. EK. With- 
ington, deceased. . 

Philade Iphie & Reading.—Rh. Atkinson has been appointed 
Master Mechanic, with headquarters at Reading, Pa., 
effective July 1. 

St. Louis & San EFrancisco—Robert Rennie, heretofore 
Master Mechanic of the Delaware & Iludson, has been 
appointed Mechanical Engineer of the St. L. & S. F., 
with headquarters at Springfield, Mo., effective July 1. 

R. R. Hammond, Superintendent of Maintenance, 
with headquarters at Springfield, Mo., has resigned. 
(See gt Kansas & Texas.) 

W. &. Squire, Mechanical Engineer, 
ters at Springfield, Mo., has resigned. 

St. Louis, Memphis & NSouthirestern—C. M. Hunt has 
been appointed General Superintendent, in charge of 
the lines Cape Girardeau, Mo., to lioxie, Ark., and 
Mingo, Mo., to Hlunter, Mo. W. G. Tiffany, hereto- 
fore Acting Superintendent of the Hoxie Branch, has 
been appointed Superintendent of the a Divi- 
sion, succeeding Mr. Ilunt, NY July 

Southern.—The jurisdiction of I. Fry, alae Engi- 
neer, will cover the lines peencen “Monroe and Spencer, 
Greensboro, and Goldsboro, Rocky Mount, Chapel Hill 
and Asheboro branches. 


Kalman has been 
with headquarters at St. 


Hanley, Freight Tratlic 


with headquarters at Kansas C ity, Mo., has 


with headquar- 


RAILROAD CONSTRUCTION. 
New Incorporations, Surveys, Etc. 

ASHEVILLE & RUTHERFORDTON.—Contract has been let 
to Geo, T. Cauls, of New York, to build this projected 
line from Asheville, N. C., to Rutherfordton, a distance 
of 40 miles. "The necessary surveys are said to have been 
made. 

ATCHISON, TOPEKA & SANTA FE.—It is said that work 
will begin at once on the projected line from Portales, on 
the Pecos Valley & Northeastern in New Mexico, across 
to Albuquerque, in the central part of the territory, a 
distance of about 190 miles. Preliminary surveys were 
made for this route last May without definite indica- 
tions of building. (May 2, p. 335.) 

BELLINGHAM Bay & BritisH CoLumMBIA.—Bids were 
asked June 20 for the first eight miles of the extension 
which is to be built from Maple Falls, Whatcom County, 
Wash., across the Cascade Mountains to Methow. Loca- 
tion of the line beyond Glacier Creek is now in _ pro- 
gress, and it is said that the construction work will be 
completed by winter. (April 11, p. 227.) 

CANADIAN Paciric.—Surveys are reported on three 
projected lines for a cut-off between the Pontiac-Pacific 
Junction, which is now under the control of the Cana- 
dian Pacific, and the main line, to make connection either 
at Renfrew, Cobden or Pembroke. The alleged reason 
for the cut-off is to shorten the distance for the trans- 
continental trains. It is said that work will begin as 
soon as the route is decided on. 

It is said that an extended inspection of the Ontario 
& Quebee Division has just been finished by the General 
Manager and Chief Engineer and with a result that work 
is to begin at once on the reduction of grades previously 
mentioned, bids for a portion of which have already been 
called for. (May 2, p. 335.) 

CARNEGIE & McDoNatp Streer (MLEcTRIC).—<An of- 
ficer writes that surveys have been made for this electric 
line from Carnegie, Pa., to Walkers Mills, Oakdale, 
Noblestown, Sturgeon and McDonald, 10 miles, and that 
bids will be asked for as soon as the financial details 
are completed. The work will not call for any steel 
bridges. J. W. Nesbit, Oakdale, Pa., is President. (June 
13, p. 458.) 

CARTHAGE & WeEstTERN.—This company was chartered 
in the interest of the Missouri Pacific June 19, with a 
capital stock of $270,000. Tt will run from Carthage to 
Ashbury, Jasper County, Mo., 18 miles. The incorpora 
tors are Geo. J. Gould, Russell Harding and other of- 
ficers of the Missouri Pacific. 

CHATTANOOGA SOUTHERN.—An officer writes relative to 
the report that the road will be extended to a connection 


_ pected that ig line will be built this summer. 
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with the East & West, that. the matter has been talked 
of but is still indefinite, and no information can be given 
at the present time. 

Cuicago, MILWAUKEE & St, PAuL.—<An officer denies 
current press reports that an extension is to be built into 
Montana for which surveys are being made at the present 
time. 

CHOCTAW, OKLAHOMA & GULF.—Contract is reported 
awarded to J. Johnson & Co. to grade a line 11 miles 
long from Nocona to Montague, Texas. EK. BE. Chureti- 
ill, of Fort Worth, is General Manager. 

CINCINNATI, GEORGETOWN & VortsMoUTH.—Contract 
has been let to the Tennis Railway Equipment Co. to 
convert the motive power of this railroad, which runs 
from Cincinnati to Georgetown, Ohio, 42 miles, from 
steam to electricity. At present the road operates 39 
miles of narrow gage line and three miles of standard 
gage line, but announcement was made last winter that 
there was likelihood of converting the entire line to stan- 
dard gage. 

DENVER & NORTILWESTERN.—According to most re 
cent reports, grading is completed on the extension 
from Arvada, Colo., to the Leyden Creek coal mines, a 
distance of 10 miles. It is said that a line will also be 
built from Leyden to Hot Sulphur Springs, SO > miles 
beyond, and contracts for this will be let some time dur 
ing the summer. . 

DETROIT SOUTHERN.—It is said that bids have been 
asked tor the proposed extension from Jackson to Lron 
ton, Ohio, an air line distance of 55 miles. All neces 
sary surveys for the line are said to be completed and 
work is to begin as soon as the contracts are let. When 
completed this link will be a portion of a through lim 
from Detroit, Mich., to the Ohio liver. 

Kau CLAIRE, CuippewA FALits & NoRTHEASTERN.— 
According to most recent advices, a large force of men 
is now at work on this extension, which is being built 
for the Chicago, St. Paul, Minneapolis & Omaha. Ac- 
cording to present indications, 28 miles of the line will 
be in operation this fall. ‘The general contract was let 
to Winston Bros., of Minneapolis. (June 20, p. 485.) 

FAIRIAVEN & GEORGETOWN.—NSurveys are reported 
for a railroad from Six-mile Ferry through Allegheny 
and Beaver counties to Georgetown, Ta., 45 miles. lL. 
)). Barns, of Pittsburgh, Va., is the Mngineer in charge. 

FREMONT, ELKHORN & Mussourt VALLEY.—The 
branch from Verdigre, Neb., which was reported located 
for 70 miles north and west last winter, has been com- 
pleted as far as Niobrara, 12 miles. Winston Bros., of 
Minneapolis, were the contractors. 

GREAT FALLS & CANADA (GREAT NorTHERN ).—Con- 
tracts for standard gaging portions of this line, which 
starts at Great Falls, Mont., and runs into ¢ ‘anada, have 
been let to Peter Seins and L. Shields, of St, Paul. Con- 
tracts have been sub-let to Wm. Winters for 12 miles ; 
‘wohey Bros., of Anaconda, for 12 miles, and James 
Caugbraugh for four miles. The Great Falls & Canada 
is 200 miles long and was sold last year to the Great 
Northern. 

GREAT NORTHERN.—Maps were filed in the Land Office 
at Kalispell, Mont., June 17, of the location of the sur- 
vey of the proposed extension of the Montana & Great 
Northern branch which will leave the main line neat 
Columbia Falls Station, Mont., and run northwest touch- 
ing the west shore of White Fish Lake, to a point six 
miles south of the International boundary, where it turns 
southwest about two miles and connects with the Jen- 
nings branch of the Great Northern. It is not known 
when contracts for this extension are likely to be let. 
The Montana & Great Northern was incorporated in June, 
1901, to build from Jennings, Mont., north to the Cana- 
dian boundary, and thence into the Crows Nest country. 

Surveys are reported completed on the Kalispell-Jocko 
cut-off, and it is reported that work on this line will be 
begun during the present year. The length of the pro- 
posed line is about 65 miles and surveys were commenced 
last February. 

INDIANAPOLIS, BLOOMINGTON & BrEpFoRD SToNre.—<An 
_ er writes that there is no likelihood that this road will 
be built for the present, as the Indianapolis Southern has 
agreed to build to the quarries which were to have been 
reached. It was projected from Bloomington through 
Victor to Switz City, Ind., a distance of about 40 miles. 

INTERCOLONIAL.—The proposed branch from Riviere 
Ouelle Station to the wharf opposite Murray Bay on the 
Saguenay River, is already located and surveys com- 
pleted. It is said that the work will be rushed so as to 
be completed during the summer, in order to obtain a 
share of tourist trattic this year. <A steamer to cross the 
river will be run in connection with this branch line. 
(May 16, p. 372.) 4 

JAMES River.—This company was organized at VPorts- 
mouth, Va., June 21, to operate under a charter pre- 
viously obtained, and build a railroad from Portsmouth 
to the West Virginia line through Smithfield, Suffolk and 
Richmond. The promoters are Messrs. Maynard, Wool, 
Philips & Watson, who are interested in the Norfolk, 
Portsmouth & Newport News R. R., and are said to be 
affiliated with the Williams banking interest in Rich- 
mond. The line was originally incorporated in April, 
1900, and surveys were made, but nothing further was 
done. John L. Watson, Portsmouth, Va., may be ad- 
dressed. 


KNOXVILLE, KIMBERLIN.HeEIGUTS & SEVIERVILLE ELEC- 
TRIC.—Work was begun a trifle over a week ago on sur- 
veys for this projected line, which will run from Knox- 
ville to Sevierville, Tenn., a distance of 27 miles, with 
branch lines to the Ross marble quarry, Kimberlin 
Heights and also eight miles up the east or west prongs 
of the Pigeon River, reaching a country rich in marble 
and timber. The total estimated length of the line is 50 
miles. M. F. Flenniken is Vice-President, and E. N. gs 
ris, of Knoxville, is Chief Engineer. (Nov. 15, 1901, 1 
TOS. ) 

Lick CREEK & LAKE Ertr.—Track laying is reported 
begun on this new line from St. Paul, Va., up Lick 
Creek to Turkey Foot, eight miles. The line is pro- 
jected to reach coal properties in the Sandy Mountains 
between Clinch River and Big Sandy River, and J. W. 
Dawson, of St. Paul, Va., is Manager. 

LOUISIANA RoAps.—Surveys are reported completed and 
location made for a railroad from Donaldsonville, La., to 
Napoleonville, 12 miles, exclusive of several spurs to rez ach 
plantations and mills along the line. It is reported that 
funds are coming in in sufficient amount so that it is ex- 
There 
are 11 sugar mills along the road which will require 
some nine caiioa of spur track. M. D. Bringier is the 
promoter. 

It is said that a railroad six miles long will be built 
by business men of Arcadia, La., from that place to a 
connection with the Louisiana & Northwestern, 

Maprip (MAINE. This company filed articles of as- 
sociation with the Maine Railroad Commissioners June 
21, for a narrow gage road from Phillips~to Township 
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in Franklin County, 64% miles. The capital stock is $21,- 
00), and the directors are Fletcher Pope, S. G. Haley, 
J. HW. Byron and others, of Phillips, Me. 

MANCHESTER, DoRSET & GRANVILLE.—This company 
has been chartered in Vermont to build a railroad from 
Manchester to Dorset, Vt., and Granville, N. Y., a 
distance of about 21 miles. It is thought that the see- 
tion between Manchester and Dorset, Vt., eight miles, 
will be built before winter. 

Marion & Ryk VALLEY.—Surveys are reported com- 
pleted for an extension from Currin Valley, Va., to 
Flat Ridge, a distance of 14 miles, and it is said that 
grading will begin shortly. John S. Apperson, Marion, 
Va., may be addressed. 

MIppLEBROOK & GRANITEVILLE.—This company has 
been incorporated in Missouri to build from a_ point 
above Middlebrook, on the St. Louis, [ron Mountain & 
Southern, to Graniteville, three miles west. The in- 
corporators are: W. R. Allen and others of St. Louis, 
and W. R. Allen, Jr., and S. T. Walsh, of Graniteville. 

Mtssourt Paciric.—Incorporation has been granted in 
Missouri to the Carthage & Western, capitalized at $270,- 
00, to build from a point on the Lexington & Southern 
Division of the Missouri Pacific at or near Carthage, to 
a point at or near Asbury, 18 miles. Bids have been 
asked for this line and surveys are reported made. The 
incorporators are directors of the Missouri VPacific. 

MONTANA Roaps (KLEcTRIC).—A company has been 
incorporated with headquarters at Bozeman, Mont., to 
build an electric road from that place to Salesville and 
up the West Gallatin Canyon to Yellowstone Park, a 
distance of about SO miles. <A large power plant is 
to be built to be operated by water power and it is 
the intention of the incorporators to eventually build 
other lines throughout the vicinity. 

MONTICELLO, FALLSBURG & WHITE LAKE.—<According 
to most recent reports, the seven-mile strip of this line 
between Fallsburg and Monticello, N. Y., will be opened 
for business in August. Work is reported under way 
on a 13-mile section between Monticello and White 
Lake which it is thought will be completed in Novem- 
ber. The road is so built that it can be operated 
either by steam or electricity. 5 

New Brunswick Coat & RatLway.—Contract has 
been let to the Barnes Construction Co. to build an ex- 
tension from the New Castle coal fields, N. B., to Gib- 
son, on the Canada Eastern, a distance of 30 miles. It is 
said that work will be begun at once. Contract was 
let to the Barnes Co, for the first section of this exten- 
sion from Chipman to New Castle, 15 miles, last winter. 
(Construction Supplement, March 14, 1902.) 

NEW ORLEANS, NATALBANY & NATCHEZ.—This com 
pany has been incorporated in Louisiana to build from 
Natalbany northwest to East Feliciana and through 
Mississippi to the Mississippi River. The incorporators 
are C. B. Young, G. H. Richey and others. 

OREGON Roaps,—According to most recent advices, 10 
miles of what is known as the Bohemia R, R. from Cot- 
tage Grove to the Bohemian mines, 35 miles distant, are 
now completed, and 10 miles more will be completed by 
the first of August. With the completion of the second 
10 miles, the work will be up to the Forest Reserve line. 
It is not thought, however, that this will delay the work, 
as the majority of the land sought to be detached is 
barren of timber and is strictly mineral land. There is 
also a bill before Congress providing for railroad right 
of way through the reserve to the mines. I. H. Bingham, 
Cottage Grove, Ore., may be addressed. (Construction 
Supplement, March 14, 1902.) 

PENNSYLVANIA.—Surveys are reported completed for 
the proposed terminal railroad in Pittsburgh, which is 
to be a four-track line two miles long, running from 
the Fifth Avenue Station, on the main line, to a point 
1.200 Tt. west of Brilliant, on the Allegheny Valley 
road, crossing the Allegheny River diagonally from the 
Allegheny Valley to a connection with the West Penn 
R. Rk. The estimated cost of the work is $5,000,000, 

PITTSBURGH, SHAWMUT & NORTHERN.—Contract for 
the new line from Bolivar to Angelica, N. Y.. 25 
miles, has been let to the Lathrop, Shea & Henwood 
(‘o., of Seranton, Pa. 

Sr. Louis, MemMputis & SouTHEASTERN.—Under date 
of July 1, the opening of the Pocahontas extension from 
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Harviell to Pocahontas, Ark., 42 miles, is announced. 
Announcement is also made that the Hoxie, Pocahontas 
& Northern, recently acquired, will hereafter be operated 
as the Hoxie Branch, extending from Pocahontas, Ark.., 
to Hoxie, 15 miles. The St. Louis, Memphis & South- 


eastern was organized under the laws of Missouri Jan. 
8, 1902, with an authorized capital of $12,500,000, to take 
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over the Cape Girardeau & Northern, the Southern Mis- 
souri & Arkansas, the Hoxie, Pocahontas & Northern, 
the St. Louis & Memphis, and a portion of the Chester, 
Perryville & Ste. Genevieve. The work also includes 
154 miles of new line and contracts were let to Johnston 
‘Bros. The project, when completed, will give a total of 
420 miles and a main line from St. Louis to Luxora, 
Ark., which will ferm a connection with the St. Louis 
& San Francisco, the shortest route between Birmingham, 
Memphis and St. Louis. The accompanying map shows 
the details of the system. The directors are: F. H. 
Prince and Frederick Ayer, of Boston; Newman Erb and 
Kk, Summerfield, of New York, and others. (Feb, 28, p. 
ot.) 

SANTA CLARA VALLEY (ELEcTRIC.)—This company 
is reported to have sold-its holding to J. Burson and it is 
the intention of the purchaser to make the line a contin- 
uation of the Bakersfield-Sespe line to tidewater at 
Ilueneme, Cal. Conditions of the sale are that work 
must begin within 60 days and be completed within six 
months. The line will be about 115 miles long, if built 
as planned, and power will be furnished by the large 
plant now building at Oxnard, Cal. 

SEABOARD AIR LINE.—Surveys are reported in pro- 
gress for the projected entrance into Birmingham, Ala., 
which is to be built from Coal City, on the East & West 
R. R. of Alabama, to run north of Branchville, cross- 
ing Oak Ridge at Elbow Gap, and running down the 
Coosa Valley along the east prong of Black Creek, cross- 
ing at Martin’s Ford and_running thence east toward 
Birmingham, a distance of about 45 miles. The East & 
West R. R. was purchased recently to serve as a link, 
but it will be necessary to practically rebuild it for heavy 
traffic. (June 6, p. 422.) 

SOUTHERN Pacrric.—The new line from Gueydan to 
Lake Charles, La., is said to be definitely located, pass- 
ing around the lower end of Lake Arthur, a distance of 
about 50 miles. Track laying was reported completed 
last spring between Abbeville and Gueydan, 25 miles. 
(April 25, pv. 316.) 

SurroLtk & CAROLINA.—Plans are said to be completed 
to extend and improve this line, which is in operation 
hetween Suffolk, Va., and Mavaton, 41 miles. The idea 
of the syndicate is to create a new short cut to Pamlico 
Sound. The improvements include an extension to Eden- 
ton, N. C., and to Elizabeth City, N. C., a total of about 
40 miles, and also the broad gaging of the present line. W. 
H. Bosley, of Baltimore, is President. 

TALLAHATCHIE.—This company is seeking charter for 
a railroad to be built from a point on the line of the <Al- 
abama & Vicksburg, five miles east of Chunkey Station, 
north along the line between Newton. and Lauderdale 
counties, to Philadelphia, in Neshoba County, and thence 
to Louisville in Winston County, Miss., a distance of 
about 65 miles. The line is intended primarily as a 
logging road, but will carry freight and passengers 2s 
well. The incorporators are R. W. Meehan and others. 
of Milwaukee: S. R. Rounds, of Lauderdale; J. H. 
Wright, of Meridian, and others. 

TUXPAN VALLEY.—Concession for a railroad 70 miles 
long in Mexico from Tuxpan to a point at or near Ja)- 
onera, on the projected Tampico line of the Mexican 
Central, is reported let to C. B. Ames, of St. Louis. Geo. 
W. Deits. of the City of Mexico, is General Manager. 

VELASCO ‘TERMINAL.—It is said that this line will be 
extended from its present terminus at Chenango, Texas, 
to Duke, 22 miles, passing between the Brazos River and 
Oyster Creek. It is not stated when work is likely to 
commence, or when any contracts will be let. I. I. 
Kempner, of Galveston, Texas, may be addressed. 

Vicroria, VANcouveR & EasTerN.—The branch be- 
tween Cascade and Carson, B. C., 12 miles, is reporte.l 
completed. This forms a link in the Great Northern 
system and on July 1 a regular passenger service wa 
inaugurated between Spokane and Republic. 

West Virginia CENTRAL & PirTsBURGH.—Contract 
for a three-mile branch up Abram’s Creek, W. Va., near 
Piedmont, is reported let and it is said that the work will 
be completed within three months. 

WicuttA VALLEY.—Announcement is made that the 
projected extension from Seymour to Stamford, Texas, 
about 75 miles, is to be temporarily abandoned because of 
the refusal of the citizens of Wichita Falls to subscribe 
830,000 and the right of way for the northern extension 
of the line. It was proposed to build also from Wichita 
Falls about 20 miles north to a point on the Red River. 
Morgan Jones, Wichita Falls, is President. (May 16, p. 





WINpsor, SANDWicH & AMUERSTBURG (ELECTRIC). 

It is said that thjs new line in Ontario will be ex- 
tended at once to Amherstburg, a by-law granting the 
road $10,000 having been passed in Amhersiburg ou 
June 17. The length of the line will be about 22 miles 
when it is completed. 
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ARKANSAS VALLEY WESTERN.—A first mortgage for $3,- 
500,000, payable in 50 years and bearing interest at 
4+ per cent., has been filed in Oklahoma with the St. 
Louis Union Trust Co. as trustee. The line is now 
being built from Tulsa, Ind, T., to Enid, Okla, T., 175 
miles, and was chartered in January, 1902. (Construc- 
tion Supplement, March 14, 1902.) 

Bruce Mines & ALGoMA.—A_ special meeting of the 
shareholders has been called by L. C. Holden, Secretary, 
to obtain authority to issue $250,000 bonds, to be 
secured by mortgage on the road, plant, rolling stock 
and franchise. ‘The purpose to which the funds raised 
will be applied is not stated. 

CENTRAL ONTARIO.—This road, the main line of which 
runs between Picton and Coe Hill, Ont., and which 
operates about 130 miles total, will be sold under 
foreclosure in ‘Toronto on Sept. 18. The proceedings 
were undertaken for $2,200,000 under the mortgage 
of 1882. and the Toronto General Trust Corporation 
is trustee of the mortgage. 

CHICAGO, BURLINGTON & QuINCY.—On and after July 1. 
the Kansas City & Omaha, which has previously been 
operated under a traffic agreement with the St. Jo- 
seph & Grand Island, will be operated by the Chi- 
cago, Burlington & Quincy. and under the jurisdic- 
tion of the officials of the Burlington & Missouri 
River R. R. in Nebraska. The Kansas City & Omaha 
runs from Stromsburgh to Fairfield, Neb.. 64 miles; 
from McCord Junction to the K. C. & O. junction, 
Fairburg. Neb.. 44 miles, and from Alma Junction, 
Fairfield, to Alma, Neb., 86 miles, a total of 194. 
It was organized in September, 1896, as successor to 
the old Kansas City & Omaha Co., whose property 
was sold under foreclosure in July, 1896. 

Cuicaco, Rock Istanp & Pactric.—Collateral trust 4 
per cent. bonds of 1902 (Choctaw collateral) have been 
listed by the New York Stock Exchange to the extent 


of $28,520,000, and the listing of further amounts in 
exchange for Choctaw, Oklahoma & Gulf stock has 
been authorized, the total amount not to exceed $24,- 
000,000. ‘The Choctaw stock consists of $6,000,000 pre- 
ferred, and $9,827,500 common, out of $10,000,060 au- 
thorized, and the majority of this is owned by the Rock 
Island. 'The $480,000 unissued bonds are reserved tox 
be issued at 961% to exchange for outstanding shares, 
at a rate not to exceed $60 per $50 share for the pre- 
ferred, and $80 for a $50 share for the common. 

CLEVELAND STREET RAILRoADS.—The Circuit Court on 
June 21 granted a perpetual injunction against the 

building of the so-called “Three-cent Fare Street Ry.” 
in Cleveland, on the ground that the ordinance granted 
by the City Council was invalid. The original ordi- 
nance called for bids on 17 separate lines aggregating 
75 miles, and the franchise granted by the Council cov- 
ered lines which aggregate only 13 miles, i.e., three 
of the proposed 17 routes, presumably the most desir- 
able. he court also gave judgment against clauses 
in the franchise relating to municipal ownership and 
arbitration. 

DENISON & SHERMAN (ELecTRIC).—A meeting of stock- 
holders will be held July 21, to vote on an issue of 
$550,000 first mortgage 5 per cent. bonds, $250,000 of 
which will be applied to retire existing obligations, and 
$100,000 reserved for additions and betterments. A 
vote will also be taken to issue $50,000 6 per cent. sec- 
ond mortgage bonds, and $100,000 additional stock. 

Jackson & Barrie CREEK TRACTION.—A mortgage has 
been made to the Morton Trust Co., of New York, as 
trustee, to secure $750,000 5 per cent. 30-year bonds. 
The company was incorporated last spring in Michigan 
to build an electric line from Jackson to Battle Creek, 
42 miles, paralleling the Michigan Central. 

MEXICAN CENTRAL.—Ladenburg, Thalmann «& Co., of 
New York, and the Mississippi Valley Trust Co., of 
St. Louis. offer at 96% and accrued interest, $4,000, 
000 of collateral trust 5-year 414% per cent. gold bonds, 
due Feb. 1, 1907, and a portion of an issue of $10,- 
000,000, of which $6,000,000 has been disposed of hy 
private sale. The issue is secured by $16,129,000 
Mexican Central consolidated + per cent. gold bonds. 
due in 1911, which are a first lien upon 2.689 miles 
of road, subject onlv to a lien of $288,000 old first 
mortgage bonds still unexchanged for consolidated 
mortgage bonds, and to $5,597,000 priority ‘mortgage 
> per cent. bonds held by the Boston Safe Deposit 
& Trust Co. as additional security for the principal 
and interest of the consolidated mortgage 4 per cent. 
bonds. The consolidated mortgage authorized an issue 
limited to $82,000 per mile of constructed road. The 
consolidated mortgage is further secured by all equip- 
ment and terminals and by an $8,200,000 subsidy fund 
in the hands of the Boston Safe Deposit & Trust Co. 
The purposes of the issue are to redeem $6,000,000 
of notes created in payment for the Monterey & Mex- 
ican Gulf, a line 390 miles long, to extend this line 
from Trevino to San Pedro, 150 miles, forming a con- 
nection between the Monterey & Mexican Gulf with 
the main line of the Mexican Central, and to pay the 
floating debt of the Mexican Central amounting to 
about $2,000,000, and “for other corporate purposes.” 
The notes referred to were paid in full on May 15. 
and work on the connecting link has been begun. 

New HAmpsuire TrRactiIoN.—This is a New Hampshire 
corporation which owns and controls the Amesbury «& 

Wampton; Seabrook & Hampton Beach; Haverhill & 
Plaistow ; Haverhill, Plaistow & Newton; Portsmouth 
& Exeter; Dover, Somersville & Rochester: Exeter, 
ampton & Amesbury; Hudson, Pelham & Salem: 
Haverhill & Southern; New Hampshire, Lawrence & 
Methuen: Lowell & Pelham: Rockingham County 
Street & Power, and Granite State Land traction lines, 
a total of about 135 miles of trollev line, including 
pleasure resorts and power plants, and serving a popu- 
lation of over 300,000. The funding of the company 
consists of $1,000,000 capital stock, and $7,500,000 first 
lien sinking fund 4% per cent. 40-year gold bonds, with- 
out privilege of earlier redemption, for which the New 
York Securitv & Trust Co. is trustee. Of this issue 
of bonds, $6,625,000 is to be offered at the present time, 
the remainder being held in escrow to retire underlying 
bonds, and for future extensions and improvements. 
Chas. S. Fairchild. New York, is President, and How- 
ard Abel, General Manager. 

NorFoLK & WESTERN.—The Hillsboro Rt. R., which ex- 

tends from Hillsboro to Sardinia, Ohio, 19 miles, and 

has been controlled by the Cincinnati. Portsmouth «& 

Virginia, was bought by the Norfolk & Western June 

25. On and after July 1 the Hillsboro line will be 

overated as a part of the Cincinnati Division of the 

Norfolk & Western. 

10DE ISLAND ComMpaANy.—This comnany has taken over 

under a 999-vear lease the Union R. R. of Providence : 

the Pawtucket St. R. R., and the Rhode Island Subur- 
ban line owned by the United Traction & Electric Co. 

Under the lease the holders of the stock of this com- 

pany will receive 5 per cent. dividends, and eventually 

a distribution of 25 per cent. in the stock of the Rhode 

Island Securities Co., which is to be organized shortly. 

The United Gas Improvement Co.. of Philadelnhia, sub- 

scribed for the $2.000,000 capital stock of the Rhode 

Island Co. ‘The directors of the comnany are Martin 

TJ. Perry. of Providence. President; Randal Morgan. 

Walton Clark, Lewis Lillie and Thomas Dolan, of Phil 

adelphia ; Nelson W. Aldrich and others, of Providence. 

Soutn & WestEern.—TJhe Ohio River & Charleston. 
which extends from Johnson Citv. Tenn., to Canes 
River, N. C., 35 miles, has been sold to the above, and 
the purchasing comnany is said to have authorized the 

issue of $600,000 of bonds with which to complete the 
building work alreadv begun. The charter of the Sout! 
& Western vrovides for a line from the North Carolin: 
Tennessee State houndarv to a point on the Virginin- 
Tennessee State line in Sullivan County. with a righ 
to extend hevond. (See under Railroad News, Mav 3 
p. 404, and Railroad Construction, April 18, p. 296. ) 

SouTHERN.—On June 30 this company resumed oper? 
tion-of the South Carolina & Georgia extension, run 
ning from Camden, S. C., to Marion. N. C., 145 miles 
The purchase of this road was authorized by an av 
of the last Legislature in South Carolina and wi 
give the Southern the shortest connection betwee 
Asheville and Charleston. 

'IRGINIA PASSENGER & PoweR.—This company on Jul 
24 took possession of the Richmond Traction Co., t! 
Virginia Eiectric Railway & Development Co., and t! 
West Hampton Park Co. The total mileage embrace: 
in the consolidation is about 130. The Virginia Pa-- 
senger & Power Co. was organized in 1901, und 
special charter, and is cavitalized with $3,000,000 sto 
$15,000,000 first consolidated gold mortgage bonds 4 
per cent.. and $1,000,000 Sonth Side Railway & Dev 
opment first mortgage gold bonds. Fritz Sitterdin: 
President, 
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